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Glossary

Chronic carriage Long-term presence of a pathogen that is not causing illness 

Colonization Short-term presence of a pathogen that is not causing illness 

Disease (infectious) Presence of symptoms and signs (illness) due to, or considered to 
be due to, a pathogen, whether documented or not

Infection Presence of a pathogen that is not necessarily causing illness but 
may do or has done. �e pathogen is thus not necessarily the direct 
cause of the present illness.

Nonspeci�c fever Acute febrile illness with no sign or symptom of localized infection 

Polymerase chain reaction In this report, refers to nucleic acid ampli�cation tests in general
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Executive summary

Following the WHO recommendation in 2010 that all patients suspected of having malaria 
should be tested before treatment, rapid diagnostic tests (RDTs) are being used increasingly. As 
a result, health workers face the challenge of managing febrile illness when the test result is neg-
ative. To improve the compliance of health workers with malaria test results, guidance is needed 
on managing non-malaria febrile illness, especially in peripheral health care facilities. Improving 
the management of fever not only reduces unnecessary use of antimalarial drugs, but also ensures 
appropriate treatment and referral of patients with non-malaria febrile illness, thus reducing 
morbidity and mortality. In this context, the WHO Global Malaria Programme and the Special 
Programme for Research and Training in Tropical Diseases convened a meeting in January 2013 
to review evidence and current recommendations for the management of fevers at primary health 
care and community levels, to promote integrated management of fevers and to identify major 
research gaps in this area.

In order to treat non-malaria febrile illness properly, the pathogens causing the febrile illnesses 
must be identi�ed. �e results of recent studies on the causes of fever show similar �ndings, even 
though the distribution of diseases varies by geography and season, the age and immunity of the 
patient and the level of care. More than half of all young febrile children seen at peripheral health 
facilities su�er from acute respiratory infections (ARIs), but only a small proportion have radi-
ologically con�rmed pneumonia. Furthermore, 10–25% of children have gastroenteritis, while 
other localized infections, such as meningitis and skin or so� tissue infections, account for < 5% 
of episodes. �e remaining children with fever have no localizing signs of infection, and su�er 
from urinary tract infections (1–6%) and enteric fever (2–10%), while occult bacteraemia is rare 
(< 2%). Several studies have con�rmed that viral infections are responsible for a high proportion 
of cases of febrile illness in outpatients. In hospitalized older children and adults, fevers are o�en 
associated with HIV-induced immunosuppression and, in addition to ARI, several diseases due 
to environmental and occupational exposure, such as leptospirosis, rickettsiosis, scrub typhus 
and brucellosis. Dengue is an important cause of febrile illnesses in Asia and less frequent in 
Africa, while chikungunya (reported during epidemics in Africa) has been documented for the 
�rst time in northern United Republic of Tanzania in febrile patients during inter-epidemic peri-
ods. �ere is thus considerable variation in the prevalence of fever-inducing diseases, and more 
studies on the causes of fever are needed to guide clinicians and to provide evidence for country 
adaptations of clinical algorithms for the management of fever, in particular in primary health 
care facilities. Considerations on the design, case de�nitions and outcome measures for future 
studies on the causes and management of fever were discussed in detail.

Emerging evidence on the e�ective management of malaria and non-malaria febrile illnesses 
shows that withholding antimalarial drugs from patients with a negative RDT result is safe, even 
for children living in areas highly endemic for malaria. Use of the “integrated management of 
childhood illness” (IMCI) algorithm reduces unnecessary antibiotic treatment in the majority of 
cases, yet still leads to some over-treatment because of the poor speci�city of the respiratory rate 
to diagnose pneumonia in patients with cough or di�cult breathing. Recent studies have also 
shown that severe (but not very severe) pneumonia can be managed safely at community level. 
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Other studies have shown that clinical algorithms that di�erentiate between enteric fever that is 
probably resistant to antibiotics and that which is sensitive lead to high cure rates, limiting the 
number of second- and third-line treatments prescribed. All these studies con�rm that malaria 
diagnostic testing and treatment should be part of an integrated approach to the management of 
febrile illnesses in both children and adults. 

Several WHO guidelines and tools for the management of fevers are available, covering di�erent 
age groups and levels of care. All the guidelines are based on an integrated approach, in line with 
the latest recommendations for malaria diagnosis and treatment; the only exception is the acute 
care algorithm for integrated management of adolescent and adult illnesses (IMAI), which is 
being updated. Considerations on the best way to implement the guidelines were discussed, in 
particular promotion of the core elements of integrated community case management (iCCM) 
for children presenting with acute fever, cough or diarrhoea. New point-of-care tests to detect 
pathogens or host biomarkers are needed, but their integration into clinical algorithms should be 
based on evidence of clinical bene�t rather than simply on their availability or their diagnostic 
performance. Clinicians should be given precise guidance on which patients to test with a new 
tool, and incentives should be found for health workers to adhere to guidelines and test results.

A review of the literature and recent operational research �ndings on iCCM suggest that provi-
sion of antimalarial drugs at community level can decrease mortality, but there is limited evi-
dence of an e�ect on the use of antibiotics. In all studies, community health workers (CHWs) 
adhered well to malaria test results in deciding whether to prescribe antimalarial drugs. Use of 
the respiratory rate to diagnose pneumonia and to prescribe antibiotics varied, while CHWs in 
all settings had di�culty in identifying danger signs, especially in newborns. Well-implemented 
iCCM programmes were shown to change health care-seeking behaviour, and these could be 
scaled up nationally with support from the iCCM Task Force. Successes of and challenges to 
implementation in the public sector were discussed on the basis of experience in Malawi, Sen-
egal and Uganda. Some problems were found in the continuum of care, sometimes resulting in 
back-referral of patients from health facilities to CHWs. iCCM programmes can help to strength-
en the quality of care in health facilities, particularly in primary health care centres. Many pro-
grammes reported di�culties with regard to supervision, supply chains, monitoring, surveillance 
and retaining human resources. �e best strategies for improving these aspects of programmes 
should be investigated, including potential use of e-health. 

Successful pilot projects of iCCM introduction in the private for-pro�t sector in Uganda and 
the United Republic of Tanzania suggest that the private for-pro�t sector could deliver iCCM. 
Cambodia, which has a 10-year experience with use of artemisinin-based combination therapy 
(ACT) and RDTs in the private sector, found problems in supervision and monitoring, resulting 
in poor quality of care. Because of lack of guidance on the management of non-malaria febrile 
illness, cocktails of several medicines, including antibiotics, are sold in the private sector to most 
patients. Programmes to improve the quality of malaria case management in the private sector 
should thus also include the diagnosis and treatment of common non-malaria causes of fever. 
�e challenges are similar to those in the public sector, and involvement of the community is a 
key element, as shown in iCCM programmes. Communities are sensitive to branding and o�cial 
accreditation and appreciate good quality of care; therefore, their capacity should be strength-
ened through health education.

Several research priorities should be pursued, in particular on the distribution of the causes of 
fever in children and adults living in various geographical areas, the criteria for inclusion of addi-
tional diseases in improved IMCI and IMAI fever algorithms, the point-of-care tests required for 
each level of care, patients who would bene�t from antibiotic treatment (to save lives while reduc-
ing the spread of antibiotic resistance), use of iCCM programmes to strengthen the quality of care 
and use of IMCI in public and private health facilities. When possible, clinical outcomes (e.g. cure 
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rate at day 7) should be chosen as the main study end-points to ensure that clinical bene�ts guide 
the development of new recommendations.

On the basis of the review of the evidence, current recommendations and �eld and country expe-
riences, seven main recommendations for the management of fever in peripheral health care 
facilities are proposed as the conclusions of the meeting.

 I Diagnostic testing and treatment for malaria should be deployed as part of programmes pro-
moting the integrated management of febrile childhood and adult illnesses.

 I Evidence and lessons learnt from implementation should be taken into account in scaling- up 
iCCM at community level and IMCI and IMAI at health facility level. 

 I �e essential elements of the generic iCCM algorithm should remain unchanged in country 
adaptations.

 I A continuum of care is important in the management of fever. �erefore, iCCM should be 
accompanied by strengthening of the quality of care in both health centres and hospitals. 

 I Programmes aiming to improve the quality of malaria case management in the private sector 
should include the diagnosis and treatment of common non-malaria causes of fever.

 I Carefully standardized studies of various diseases and pathogens implicated in the causation 
of fever, including susceptibility to antimicrobial agents, should be undertaken at di�erent lev-
els of health care and in di�erent epidemiological settings, seasons and age groups. 

 I Research on new strategies for e�ective diagnostic testing and treatment of febrile illness 
should be encouraged, with clinical outcomes as the primary end-points. �e results could be 
used to adapt IMCI and IMAI, by modifying or extending the diseases in the current WHO 
algorithms on the basis of health care needs.
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1. Background

FIGURE 1. 
Choices faced by health care workers when the result of a malaria RDT is negative

Red indicates not recommended actions/behaviours. 
a Treatment for cause other than malaria; explanation of result of malaria test and final diagnosis; counselling on when to 

return to health facility.

Response by 
health worker

Action by 
health worker

Patient
reaction

Don’t trust result
ACT

artemisinin-based 
combination therapy

Trust result
Give ACT anyway
(to keep patient 

happy)

Dissatisfied,
gets anti-malarial 

from somewhere else

Tell patient to 
go away…

Satisfied but 
still sick

Give appropriate 
managementa Satisfied and well

Malaria test 
negative

Use of ACT to treat malaria has increased signi�cantly in recent years, with an estimated 278 mil-
lion doses administered in 2011 (WHO, 2012). Use of malaria RDTs has also increased, although 
to a lesser extent. Microscopy is still used frequently in diagnosing malaria, but widespread use 
of RDTs has raised the challenge of deciding on the proper treatment of febrile illness when the 
RDT result is negative (FIGURE 1). Several studies have documented use of antimalarial agents to 
treat patients with negative RDT results, which undermines the clinical bene�ts of parasitological 
con�rmation of diagnosis, exacerbates the wastage of antimalarial drugs and increases drug pres-
sure on malaria parasites. �ere is, however, some evidence that the situation is improving with 
the development of a new ‘diagnostic culture’ (see CHAPTER 4 and FIGURE 4A in ANNEX 1).

In some settings, use of malaria RDTs has reduced the consumption of antimalarial medicines 
and increased the use of antibiotics, (Msellem et al., 2009; D’Acremont et al., 2011; Batwala et al., 
2011) replacing the problem of misuse of antimalarial agents by misuse of antibiotics. Antibiotics 
may be an easy default treatment, but they are inappropriate for most patients who will not ben-
e�t from them (apart from those with severe disease), and their use accelerates the development 
of antimicrobial resistance. In order to provide evidence-based guidance on the management of 
febrile patients, better understanding is required of the burden of acute febrile illnesses in pop-
ulations and individual patients, the aim being to predict successful treatment, improve health 
outcomes, reduce the prevalence of severe disease and death and maintain drug e�ectiveness.
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To help health workers to respond appropriately to malaria test results, they need guidance on 
managing febrile illness associated with malaria and with other illnesses. Clear algorithms for 
the management of fevers at community level have been prepared for children under the age of 
5 years, which are promoted as iCCM (WHO, 2011a), with good support tools. Tools are also 
available for peripheral health facilities for managing fever in children under 5 (IMCI) (WHO 
and UNICEF, 2008) and adolescents and adults (IMAI) (WHO, 2011b). Guidance on fever man-
agement, updated with new evidence, responds to only part of the challenge. Obstacles remain in 
access to good clinical management of febrile illness at both community and health facility level 
and in the private sector, from which a large proportion of the population around the world seeks 
antimalarial treatment. 

�e WHO Global Malaria Programme and the Special Programme for Research and Training in 
Tropical Diseases held a meeting on 22–24 January 2013, with the following objectives:

 I to review the evidence and current WHO recommendations for management of fever in pri-
mary care and in the community;

 I to make practical recommendations and provide operational tools based on successful coun-
try experience in the integrated management of fevers in peripheral health facilities and the 
community; 

 I to identify research gaps in the management of fevers in children and adults at peripheral level; 
and

 I to collate the information generated by the consultation into a practical document to guide 
programme managers, researchers and funding agencies.

Improving the management of fever at the peripheral level will promote appropriate treatment 
and referral and thus reduce the occurrence of severe disease and death. It will also reduce unnec-
essary prescription of antibiotics and antimalarial agents, thus reducing drug pressure and the 
development of drug resistance, decrease the risks for adverse e�ects of the drugs and save money.
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2.  Causes and management  
 of febrile illness

2.1 Evidence for causes of non-malaria febrile illness
In order to treat non-malaria febrile illness properly (keeping in mind that patients may have 
malaria concurrently with another disease, especially in highly endemic areas), the pathogens 
that cause febrile disease must be known. Even if the agent is not identi�ed, knowing the cate-
gory of pathogen (parasitic, bacterial or viral) is useful for deciding on treatment. �e incidence 
of disease and the prevalence of various pathogens vary by factors such as location, season and 
urban or rural setting. �e age and immunity of patients and their access to di�erent levels of care 
(re�ecting progression to severe disease) also contribute to the distribution of diseases. Although 
some similarities are seen across settings, more studies are needed in order to increase the geo-
graphical speci�city of recommendations. 

Studies conducted so far have shown that most (50–75%) febrile episodes in children under 5 
years of age presenting at outpatient clinics are associated with ARI (D’Acremont et al., 2013; 
Björkman et al., unpublished study; Bhutta et al., unpublished study). Only about one fourth of 
these cases, however, present with clinical pneumonia as de�ned in the IMCI algorithm, and only 
a small proportion have radiologically con�rmed pneumonia (approximately 5% in all studies). 
A smaller proportion of fevers (10–25%) are associated with gastroenteritis, while other localized 
infections, such as meningitis and skin or so� tissue infections, account for < 5%. �e remaining 
episodes present as nonspeci�c fever, including that due to urinary tract infections, which account 
for only 1–6% of cases and are limited to very young children, and occult bacteraemia (positive 
blood culture with no clear, localized source of infection), which is rare (< 2%). Certain diseases 
are site-speci�c, with variable proportions due to malaria (0.4–12% in the available studies) and 
typhoid (2–10%), depending on the local transmission level (D’Acremont et al., 2013; Björkman et 
al., unpublished study; Bhutta et al., unpublished study). Regarding the type of pathogen, all stud-
ies con�rm that viral agents cause a high proportion of cases of ARI, although documentation 
of an infection does not necessarily mean that it is the direct or only cause of an acute episode. 

In hospitalized older children and adults, non-malaria febrile illness is o�en associated with 
immunosuppression due to HIV infection. In a study of a population with a 3% HIV seropreva-
lence, 40% of adult hospital admissions for severe febrile illness were in HIV-infected individuals 
(Crump et al., 2013). Speci�c infections, such as lepto-spirosis, rickettsiosis, scrub typhus and 
brucellosis, tend to be more prevalent among adolescents and adults, possibly due to environmen-
tal and occupational exposure to pathogens and vectors, such as in forests and from livestock. 
Speci�c infections, such as leptospirosis, rickettsiosis, scrub typhus and brucellosis, tend to be 
more prevalent among adolescents and adults, possibly due to environmental and occupational 
exposure. Dengue is frequent in studies conducted in Asia (Mayxay et al., 2013) but relatively 
infrequent in Africa, while chikungunya was reported in the northern part of the United Repub-
lic of Tanzania (Crump et al., 2013) but was not searched for in studies on the causes of fever 
conducted in Asia. 

In these studies, most pathogens were identi�ed by either polymerase chain reaction (PCR) or 
serology. �e main limitation of highly sensitive PCR for detecting pathogens in the respiratory 
tract is its lack of speci�city for some organisms. When the results of PCR on samples from febrile 
patients are compared with those for a control group with either other documented diseases or 
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who have no symptoms, clear di�erences in the prevalence of pathogens are not always found, 
with large variation according to the pathogen (Feikin et al., 2012, 2013). PCR is more speci�c 
on blood samples, and is generally highly sensitive for viruses and less sensitive for bacteria; with 
stool samples, little di�erence is seen in the prevalence of pathogens detected by PCR between 
symptomatic and asymptomatic patients. 

�e speci�city of serology is problematic, as antibodies, including immunoglobulin M, persist 
for some time a�er an acute episode. �is limitation a�ects estimates of the prevalence of dengue 
and chikungunya. Furthermore, both serological assays and bacterial PCR methods performed 
on blood o�en lack sensitivity. Serological results based on a fourfold rise in titre are generally 
more reliable but require access to convalescent sera, which might be di�cult to obtain, espe-
cially at outpatient visits. Laboratory data should therefore always be interpreted in the context 
of the clinical presentation of patients, and studies on the causes of non-malaria fever should be 
carefully designed to avoid overestimation of the prevalence and the public health importance of 
certain pathogens. Use of a control group of asymptomatic individuals can help ensure proper 
interpretation of laboratory results. 

Individual studies
D’Acremont et al. (2013) studied the causes of fever episodes in 1005 children under 10 years 
of age (of whom 94% were under 5) living in urban and rural United Republic of Tanzania and 
attending two outpatient clinics. A�er a full clinical assessment, children with a temperature 
≥ 38 °C were examined by chest radiography, and samples were taken for testing with RDTs, for 
blood, urine and stool culture, for biochemistry, for PCR and for serology to test for a number of 
pathogens in order to identify the cause of the fever. All investigations were performed accord-
ing to algorithms, and a diagnosis was computer-generated for each patient. On the basis of the 
clinical presentations and 25 743 laboratory and radiological investigations, 1232 diagnoses were 
established, 22.6% of children having more than one diagnosis. ARI was diagnosed in 62% of the 
children, of whom 5% had radiological pneumonia, 13% a systemic bacterial, viral or parasito-
logical infection (other than malaria or typhoid), 12% a viral infection in the nasopharynx, e.g 
in�uenza (without respiratory symptoms or signs), 11% malaria, 10% gastroenteritis, 6% urinary 
tract infection, 4% typhoid fever, 2% a skin or mucosal infection and 0.2% meningitis. No diag-
nosis could be made for 3% of the children. A viral disease was found in 71% of the 1005 children 
(the �ve most frequent being in�uenza, rhinovirus, adenovirus, human herpesvirus 6 and coro-
navirus), 22% a bacterial disease (urinary tract infection, typhoid fever, skin or mucosal purulent 
infection, bacterial gastroenteritis or occult bacteraemia) and 11% a parasitic disease (malaria, 
toxoplasmosis or amoebic gastroenteritis). Samples were tested by PCR for vector-borne diseas-
es such as dengue, chikungunya and West Nile and Ri� Valley fever, but none tested positive. 
Nasopharyngeal samples were positive by PCR for at least one virus in 80% of the children with 
ARI and for Streptococcus pneumoniae in 87%. In�uenza and parain�uenza viruses were more 
prevalent in children with ARI than in those with other conditions, but the viral loads (assessed 
by semi-quantitative PCR) were similar in the two groups. In contrast, the load of pneumococcus 
(assessed by quantitative PCR) was signi�cantly higher in children with ARI than in those with 
other diagnoses and in children with severe pneumonia than in children with upper respiratory 
tract infection. �ere was, however, signi�cant overlap, and no predictive threshold could be set 
to di�erentiate these syndromes. None of the host biomarkers tested to di�erentiate between bac-
terial and viral disease performed well enough to be used alone, but some were promising when 
used in combination. Among other predictors of various causes of fever, age was the strongest; 
e.g. 83% of urinary tract infections were seen in children under 2 years of age, while 73% of 
typhoid episodes were seen in children over 2 years of age.

In this study, therefore, more than half the cases of fever in children were due to ARI, one fourth 
of which were due to in�uenza, and 81% of the children were infected with one or more viruses. 
Malaria (diagnosed in 9% of cases), urinary tract infections (5% of cases) and typhoid (3% of 
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cases) were less prevalent than generally expected by clinicians in Africa. Ubiquitous viral and 
bacterial diseases were more prevalent than those caused by tropical vector-borne pathogens. 
Children rarely had more than one signi�cant disease at a time. 

Shamim A. Qazi presented a review of studies on causes and severity of pneumonia seen in 
peripheral health facilities. Viruses were the commonest cause of pneumonia, although bacte-
ria were more o�en the cause of severe pneumonia. In 20–60% of cases, the cause remained 
unknown. �e bacteria responsible for most cases of pneumonia were S. pneumoniae, Haemo-
philus in�uenzae and Staphylococcus aureus. In HIV-positive children, the main causes of severe 
pneumonia were Pneumocystis jiroveci and S. aureus, with cytomegalovirus in fatal cases. �e 
rate of tuberculosis was also relatively high in HIV-positive children. Chest radiographs are con-
sidered the gold standard for the diagnosis of pneumonia; however, identi�cation of the cause of 
radiologically con�rmed pneumonia remains di�cult, as bacteraemia is found in only 5–20% of 
cases, and isolation of a viral pathogen in the nasopharynx is not a de�nitive diagnosis as viral 
infections can occur concomitantly with or precede bacterial infections. 

�e results of unpublished studies conducted by Bhutta and colleagues in Pakistan on the diag-
nosis of fever in children at the community level were also presented. Analysis of blood culture 
isolates in the late 1990s revealed a high proportion of Salmonella enterica serovar Typhi and 
Paratyphi (about 50% of all blood cultures). A study in 2000–2001 addressed the causes of fever 
in patients of all ages who presented at a small clinic. A full blood count, blood cultures, RDT for 
typhoid fever, RDT and blood �lm for malaria, urinalysis and chest radiography (the last only in 
patients with suspected pneumonia) were performed. Dengue immunoglobulin M was tested in 
a subset of patients with nonspeci�c fever and suspected viral infection. �e three commonest 
causes of 1248 febrile episodes were ARI (47%), diarrhoea or dysentery (23%) and enteric fever 
(17%). Bacteraemia (other than Salmonella Typhi or Paratyphi) was found in 2% of cases, uri-
nary tract infection in 0.5% and malaria in 0.4%. Of 112 probable viral infections, about one half 
were dengue. In a study in 2003–2005, blood from 6850 patients with prolonged fever was tested, 
showing an adjusted incidence rate of enteric fever of 795 episodes per 100 000 person-years in 
children aged 2–15 years. About half (54%) of the Salmonella isolates had reduced susceptibili-
ty to cipro�oxacin, and 66% were resistant to chloramphenicol, ampicillin and co-trimoxazole; 
multi-drug resistance was associated with a more severe clinical presentation of typhoid. In rural 
Pakistan, the estimated incidence of typhoid in children under 5 years was 405 episodes per 
100 000 person-years. In children under 1 year, the incidence per 100 person-years was 39 for 
severe pneumonia, 7 for malaria and 1 for nonspeci�c fever. �e study showed that the incidence 
of febrile illness among Pakistani children under 5 years of age is high, with large di�erences in 
incidence and cause between urban and rural settings. 

David R. Bell reported the results of studies on non-malaria febrile illnesses in South-East Asia. 
In two sites in the Lao People’s Democratic Republic (Mayxay et al., 2013), febrile patients aged 
5 years and older with no identi�ed site of infection (abscess or severe diarrhoea) were tested for 
malaria, bloodstream infection, melioidosis, leptospirosis, dengue, Japanese encephalitis, in�u-
enza and rickettsial infection. �e tests used included blood �lms and cultures, malaria RDTs, 
PCR and serological tests. Nearly 2000 cases were identi�ed at the study sites in 2008–2010. Clin-
ically, a substantial proportion of patients had respiratory symptoms, diarrhoea or neck sti�ness. 
�e pathogen was identi�ed in 41% of patients; scrub typhus (26% of cases), dengue (25%) and 
Japanese encephalitis (21%) were the commonest diseases, the frequency varying by site. Some 
known clinical predictors of these diseases were well correlated with the laboratory diagnoses. 
In view of the pathogens identi�ed, 12% of the patients would theoretically have responded to 
treatment with doxycycline and 13% to azithromycin. 

In Cambodia, 1193 febrile patients and 282 controls were tested for malaria, leptospirosis, rick-
ettsial diseases, scrub typhus, dengue, in�uenza and bacteraemia (Menard et al., unpublished 
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study). No pathogen was found in about one fourth of the cases. Plasmodium vivax and P. falci-
parum were the most frequent pathogens identi�ed with PCR, followed by Leptospira, in�uenza 
virus, dengue virus and the bacterium that causes scrub typhus. Both dengue and in�uenza were 
highly seasonal. Malaria RDTs were positive in 32% of patients. �e clinical manifestations of 
the non-malaria fevers were upper respiratory tract infection in 76% of cases, lower respiratory 
tract infection in 0.6% and ‘enteric fever’ (based on signs and symptoms) in 17%. �e prevalence 
of pathogens detected by PCR between patients presenting with these syndromes and healthy 
controls di�ered but to a lesser degree than expected, indicating that these organisms may be 
present in the absence of disease. Some of the organisms identi�ed were unrelated to the clinical 
syndrome observed; thus, most of the signs and symptoms were nonspeci�c. �e concentration of 
C-reactive protein was generally higher in patients with bacterial disease or malaria than in those 
with viral disease. Because of signi�cant overlap, however, this marker was not a useful predictor 
of bacterial infection. David Bell concluded that the more speci�c the diagnostic strategy (clinical 
algorithms < screening at population level < markers of severity or responsiveness to treatment < 
pathogen-speci�c point-of-care tests), the more expensive tests will be. �erefore, the introduc-
tion of expensive tests should be guided by cost–bene�t analyses, the prevalence of diseases of 
public health importance and the available treatment regimens. Moreover, pathogen-speci�c tests 
to guide antibiotic use should be complemented by tests to guide the choice of treatment on the 
basis of drug sensitivity (e.g. class of antibiotics). 

Preliminary results from an unpublished study by Björkman and colleagues on the causes of fever 
in children aged 2–59 months attending a district hospital and a health centre in Zanzibar, United 
Republic of Tanzania, were presented. Of the children enrolled, 677 were febrile and 200 were con-
trols who had been healthy for the preceding month. According to the IMCI classi�cation, an ARI 
was diagnosed in 65% of the patients, of whom 57% had clinical pneumonia, 9% tonsillitis, 4% ear 
infection and 31% other types of ARI. �e �nal diagnosis was di�erent, with 78% having an upper 
and only 6% a lower respiratory tract infection. A viral cause was found for 54% of children with 
ARI and a bacterial cause for 12%; the cause was not identi�ed for 18%. �e virus most frequently 
identi�ed was respiratory syncytial virus (16%), followed by in�uenza A and B (9%) and rhinovirus 
(9%). Watery diarrhoea was observed in 26%, dysentery in 2%, stomatitis in 2% and skin infection 
in 5%; malaria was found in only 0.2% of cases. In the gastrointestinal infections, the most fre-
quent pathogen found by conventional methods was Shigella (3%), followed by Cryptosporidium. 
PCR testing of samples from 165 febrile children with diarrhoea and from 165 asymptomatic con-
trols showed signi�cant di�erences in the presence of some pathogens (e.g. norovirus in 20% of 
cases and 2% of controls) but not others (e.g. Shigella in 35% of cases and 33% of controls). �e viral 
and bacterial loads determined by semi-quantitative PCR were generally signi�cantly higher in 
cases than in controls, but the overlap was substantial. When the results were compared with the 
�nal diagnosis, the sensitivity of IMCI criteria for identifying children who required antibiotics 
was 88%, while the speci�city was only 30%. Of 16 children with a documented diagnosis of bac-
terial infection but who did not receive antibiotics, none developed severe disease. Two children 
died despite having received antibiotics on day 0; in both, a respiratory virus was identi�ed in a 
respiratory sample. �e conclusion of the study was that the IMCI algorithm should be improved 
to ensure identi�cation of children who require antibiotics but is reasonably accurate for identi�-
cation of severe disease and referral. 

Crump et al. (2013) studied the causes of febrile illness among hospitalized paediatric and adult 
patients in two hospitals in northern United Republic of Tanzania in 2007 and 2008. A stand-
ardized clinical history was taken, a physical examination and chest radiography were conduct-
ed, samples were taken, and discharge or death forms were completed; all surviving participants 
were asked to return 4–6 weeks a�er admission for collection of convalescent serum, in order to 
demonstrate increased antibody titres and to de�ne standard serological cases. �e laboratory 
tests performed were a complete blood count, malaria microscopy, HIV antibody testing, HIV-1 
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RNA PCR, CD4 count or percentage for HIV-infected patients, aerobic and mycobacterial blood 
cultures, serum cryptococcal antigen test, detection of Histoplasma, Legionella pneumophila sero-
group 1 and S. pneumoniae antigens in urine, microagglutination tests for Brucella and Leptospira, 
serology by immuno�uorescence for Coxiella burnetii (Q fever) and typhus group and spotted fever 
group Rickettsia, and PCR for chikungunya and dengue (immunoglobulin M for the latter included 
but not part of the case de�nition). �e participants were 467 children aged 2 months to 12 years 
and 403 adolescents and adults (median age, 38 years). Of these, 12% of children and 39% of ado-
lescents and adults were infected with HIV (median CD4 count, 98 cells/mm3). �e commonest 
pathogens identi�ed in children by the best laboratory tests available were chikungunya (10.2% of 
cases), Leptospira (7.7%) and Rickettsia of the spotted fever group (7.4%). Among infants and chil-
dren admitted with fever only 4.3% of patients had a positive blood culture (3.4% for a bacterium 
and 0.9% for a fungus), and only 1.3% tested positive for malaria. Among adolescents and adults, 
25.5% had a positive blood culture (17.1% for bacterial pathogens, 5.2% for a fungus and 3.5% for 
a mycobacterium). Other common pathogens identi�ed were Leptospira (in 10.1% of cases), Rick-
ettsia of the spotted fever group (8.7%) and Coxiella (7.9%). Malaria was the clinical diagnosis of 
60.7% of febrile patients but Plasmodium was found in 1.3% of the children and 2% of the adults. 
Of note, Salmonella typhimurium was not found more frequently in HIV-infected than in unin-
fected patients (odds ratio, 0.11; 95% con�dence interval, 0.03–0.49), but there were few cases. 
Cryptococcal disease and bacteraemic disseminated tuberculosis were found only in HIV-infected 
patients. �e main conclusions of the study were that, in adults, HIV has a strong in�uence on the 
cause of fever in patients hospitalized with severe febrile illness; this highlights the importance 
of HIV counselling and testing of all patients presenting with fever in countries with generalized 
HIV epidemics. Large proportions of patients had bacterial and fungal bloodstream infections, 
bacterial zoonoses and arboviral infections. Among admitted adults in particular, blood culture 
is necessary to establish the local epidemiology of febrile illness. Administration of tetracycline 
should be considered for patients who do not respond to initial presumptive therapy against bac-
terial sepsis. Inexpensive, reliable RDTs for causes other than malaria are urgently needed. Mul-
ti-centre studies should be conducted to identify the main treatable conditions and to generate 
data for calculating the burden of disease. Research on typhoid is under way in Africa (the Typhoid 
Surveillance in sub-Saharan Africa Programme), and research on the impact and social ecology of 
bacterial zoonoses is being conducted in northern United Republic of Tanzania.

�e results of these studies are summarized in BOX 1.

2.2  Considerations on studies on the causes of fever
As the designs of the studies conducted so far are heterogeneous, it is di�cult to compare their �nd-
ings. In order to increase the comparability of future studies, the following conditions should be 
met: 1) the inclusion criteria should be clearly de�ned, reproducible and, if possible, the same in all 
studies; 2) the case de�nitions for each disease or syndrome associated with fever should be stand-
ardized; 3) the use of a healthy control group facilitates the interpretation of results when the clin-
ical signi�cance of diagnostic test results is uncertain; and 4) validated, widely accepted laboratory 
methods are used to form the basis of rigorous, standardized case de�nitions for each infection.

Although large-scale projects are under way on the causes of diarrhoea and ARI, studies of the 
causes of nonspeci�c fevers are also essential. A common de�nition of ‘nonspeci�c fever’ (e.g. fevers 
with no sign of localized infection and not associated with malaria, ARI or gastroenteritis) should 
be developed. Nevertheless, where multiple co-infections still occur frequently, e.g. in children in 
underserved areas, it might be important to study the entire spectrum of fever. �e studies should 
target not only children under 5 years of age and adults but also children aged 5–15 years and 
infants aged < 2 months, as there are few data on these age groups. Studies that cover all ages would 
be useful.
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�e design of future studies on the causes of fever requires careful consideration. A simple design 
(e.g. focusing on causative agents that in�uence clinical management) could be used. Both preva-
lence studies in consecutive febrile patients attending health facilities and incidence studies with 
active and passive case detection are desirable. Several research networks could provide further 
information on the burden of disease, such as the Global Enterics Multicenter Study,1 Pneumonia 
Etiology Research for Child Health2 and the Typhoid Surveillance in sub-Saharan Africa Pro-

BOX 1. EMERGING EVIDENCE ON CAUSES OF FEVER

Common findings of recent studiesa on the causes of fever are: 

Children < 5 years of age in outpatient settings: 

•	 In four studies conducted in Dar es Salaam, Ifakara, Zanzibar and Karachi, 12%, 9%, 1% 
and 0.4% of fevers were due to malaria, 49%, 76%, 84% and 47% to ARIs and 9%, 12%, 
14% and 23% to gastroenteritis (diarrhoea), respectively. The remaining children had 
nonspecific fevers with no clinical sign of localized infection, except for 1% children with 
skin infection and < 0.5% with meningitis.

•	 Only ≤ 25% of cases of ARI corresponded to clinical pneumonia (WHO definition) and 
about 5% to radiologically confirmed pneumonia. Most ARIs of all types were due to 
viruses (mainly influenza and respiratory syncytial viruses).

•	 The causes of nonspecific fever included a variable prevalence of typhoid (2–10%), a 
low prevalence of urinary tract infection (1–6%) and a very low prevalence of occult 
bacteraemia (2%).

Children ≥ 5 years and adults: 

•	 Severe febrile illness in admitted patients is often associated with HIV-related infections 
in countries with generalized HIV epidemics: 39% of febrile patients admitted in northern 
United Republic of Tanzania were HIV-positive, while the prevalence in the community is 
only 3–4%.

•	 Malaria was found in 2% of inpatients in northern United Republic of Tanzania, 32% of 
outpatients in Cambodia and 4% of outpatients in the Lao People’s Democratic Republic.

•	 In adult outpatients in Cambodia, 80% of malaria-negative patients had upper respiratory 
tract infection and 0.6% lower respiratory tract infection. 

•	 In studies in northern United Republic of Tanzania (inpatients), Cambodia and the Lao 
People’s Democratic Republic (outpatients) of non-malaria causes of fever (patients with 
ARI or other clinically documented local infections included), Leptospira was found in 
10%, 13% and 12% of patients, dengue in 0%, 7% and 25%, typhus group rickettsioses 
in 1%, < 1% and 25%, spotted fever rickettsioses in 9%, 0% and 0%, and scrub typhus in 
0%, 4% and 26%, respectively. In the United Republic of Tanzania, 8% of patients had Q 
fever, 5% brucellosis and 6% chikungunya (these three infections were not sought in the 
studies in Asia).

a D’Acremont V et al. (2013). Beyond malaria: etiologies of fever in outpatient Tanzanian children. New Eng-
land Journal of Medicine. in press; Crump JA et al. (2013). Etiology of severe non-malaria febrile illness in 
northern Tanzania: a prospective cohort study. PLoS Neglected Tropical Diseases, 7:e2324; Mayxay M et al. 
(2013). Causes of non-malarial fever in Laos: a prospective study. Lancet Global Health, 1: e46–e54; Björkman 
et al., unpublished study; Bhutta et al., unpublished study; Menard et al., unpublished study.

1 http://medschool.umaryland.edu/GEMS, accessed 6 September 2013.
2 http://www.jhsph.edu/research/centers-and-institutes/ivac/projects/perch, accessed 6 September 2013.
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gramme.1 Surveillance systems and noti�able disease reporting systems could be useful. Focus 
should be placed on diseases that can progress to severe illness, permanent disability or death. 
Studies should be undertaken at di�erent levels of the health care system (community, peripheral 
health facilities and hospitals), as disease pro�les and the frequency of severe disease vary widely 
with the level of the system. Studies are also needed on progression from mild to severe disease; 
however, such studies are methodologically complex, as severe cases are rare and the study condi-
tions would in�uence care and the risk for progression. �erefore, new study designs are needed 
with feasible sample sizes. �e results of such studies will indicate the best tools and strategies 
for prompt identi�cation and early treatment of febrile diseases and for the detection of severe 
disease requiring hospital care.

Laboratory �ndings must be linked to clinical data to avoid over-interpretation of positive results, 
particularly from highly sensitive molecular tests. For example, in the presence of positive serol-
ogy for dengue, the probability that the acute febrile episode is due to dengue is much lower in a 
patient with ARI or diarrhoea than in a patient with nonspeci�c fever. One way to avoid over-in-
terpretation of positive results would be to decide not to test patients for whom there is a low 
probability of having that disease, such as patients who have another obvious cause of fever (e.g. 
signs of localized infection). When possible, it is helpful to compare laboratory results for febrile 
patients with those for matched asymptomatic control groups, especially when molecular diag-
nostic tools are used. Better tools are needed for diagnosis of bacterial infections in the �eld, a�er 
their speci�city has been validated in studies with asymptomatic controls. �e potential roles of 
C-reactive protein, procalcitonin and other host biomarkers should be further explored. 

Data on the causes of fever are needed to inform clinicians and to adapt WHO guidelines for the 
management of acute illness at country level, for children and adults and at peripheral and hospi-
tal levels, rather than for providing individually adjusted care. �is information should also guide 
priorities for upgrading diagnostic test capacity at di�erent levels of the health system, including 
rapid tests at community level. Better capacity is also needed for surveillance of speci�c patho-
gens and their susceptibility to antimicrobial agents, in order to choose �rst- and second-line 
treatments and to guide pre-referral treatment of patients with danger signs. 

2.3  New evidence on effective management of malaria and non-malaria 
febrile illness

Since the WHO recommendation for prompt parasitological con�rmation by microscopy or RDT 
in all patients suspected of having malaria before treatment is started (WHO, 2010a), several 
studies have con�rmed that this strategy is safe, including for children under 5 years of age living 
in areas highly endemic for malaria. A systematic review by the Foundation for Innovative New 
Diagnostics is under way. �is recommendation is feasible, and health workers have been found 
to perform RDTs correctly and to adhere to the test results. For the integrated management of 
childhood illness, a new algorithm to better target antimicrobial prescriptions for the manage-
ment of childhood illness (ALMANACH) was prepared by Rambaud-Althaus et al. (2011) on the 
basis of a literature review and the �ndings of the study on the causes of fever in children in the 
United Republic of Tanzania. �is algorithm di�ers from IMCI in several ways, including the 
addition of four danger signs (for a total of eight), di�erent algorithms for febrile and non-febrile 
patients from the start, use of urine dipsticks for children aged < 2 years and use of abdomi-
nal tenderness to diagnose possible bacterial intestinal infection, including typhoid in children 
≥ 2 years. Because of its complexity, ALMANACH was introduced in an android application for 
smart phones and tablets. During its introduction and use in research conditions, antibiotics 
were prescribed to 15% of 838 patients to which it was applied and to 84% of a control group of 
623 patients (Shao et al., 2011). Although use of antibiotics was low in the intervention arm, 97% 

1 http://tsap.ivi.int, accessed 6 September 2013.
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of patients were cured by day 7 (one secondary hospitalization, no death), with 92% cured in the 
control arm (one death). When ALMANACH was used in routine clinical settings, antibiotics 
were prescribed in 24% of cases of the intervention group and in 70% of the control group. �e 
respiratory rate, for which no validated automatic device is yet available, was not, however, always 
measured accurately, so that antibiotics may not always have been targeted to the right children. 

Challenges to the management of ARI at peripheral facilities include clinical overlap with 
malaria, lack of availability of chest radiographs, oximeters and oxygen, lack of trained sta� and 
dysfunctional health systems. Under current guidelines, about 80% of children with respiratory 
symptoms do not need antibiotics and can receive home care for cough and cold. A study in 
Pakistan (Hazir et al., 2011) on the safety of withholding antibiotics from children with non-
severe pneumonia showed no di�erence in the number of clinical failures on days 3 and 5 in 
children receiving amoxicillin and those given placebo, indicating that the respiratory rate is not 
speci�c for diagnosing pneumonia. Additional studies in Africa and Asia are needed in order to 
change the current WHO recommendations for the management of pneumonia in children in 
developing countries. As a result of studies on the management of severe pneumonia, the 2012 
version of the IMCI guidelines (WHO and UNICEF, 2012) recommends that pneumonia with 
chest indrawing but no other danger signs should be managed at the peripheral level, reducing 
the number of children referred to higher-level care. Several studies in Pakistan and other Asian 
countries (Bari et al., 2011; Soo� et al., 2012; Addo-Yobo et al., 2011) have shown that CHWs can 
recognize chest indrawing and treat children in the community. Treatment failure was reduced 
by half a�er CHWs were trained in the management of severe pneumonia, with major household 
savings (US$ 1.46 vs US$ 7.60 for treatment costs) (Bari et al., 2011).

�e �ndings of studies on causes of fever in Pakistan (Bhutta et al., unpublished study) were 
used to prepare an algorithm for the management of typhoid on the basis of a clinical score 
that predicts the risk for antimicrobial resistance. �is score was based on signs and symptoms 
predictive of disease progression and on history of previous treatment with �rst-line antibiotic. 
Use of this algorithm resulted in a 97% cure rate with �rst-line therapy (chloramphenicol) in the 
group classi�ed clinically as ‘sensitive typhoid’ and an 85% cure rate with second-line therapy 
(ce�xime) in the group classi�ed as ‘multi-drug-resistant typhoid’. Given the importance of early 
triage, diagnosis and appropriate therapy for typhoid, validated algorithms are urgently needed 
for various settings.

�e conclusions from these studies are summarized in BOX 2.

2.4  Considerations on studies of effective management of febrile illness
In addition to studies on the causes of fever based on ‘gold standard’ laboratory diagnoses, stud-
ies in which clinical outcomes (cure versus treatment failure) are used as the primary end-points 
are required to assess the real bene�t of new fever management strategies. A common de�nition 
of ‘treatment failure’ is therefore required for each syndrome, such as the de�nition available for 
malaria. Intervention studies can be used to study the impact of modi�cations of existing algo-
rithms on the proportion of treatment failures. One example is the study in Pakistan (Hazir et 
al., 2011) on the safety of withholding antibiotics from children with non-severe pneumonia, in 
which clinical failure at day 3 was de�ned as lower chest indrawing or any general danger sign, 
and that at day 5 as the presence of fast breathing, lower chest indrawing or any general danger 
sign. 

Research to improve the existing diagnostic and treatment algorithm for the management of 
fevers should provide answers to the following questions:

 I What impact will pneumococcal conjugate and Hib vaccination programmes have on the 
causes of ARI and thus current algorithms for the management of pneumonia?
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 I How should nonspeci�c fevers in children and adults be managed optimally, including the 
classes of antibiotics for speci�c patients (e.g. doxycycline for patients with suspected leptospi-
rosis, rickettsiosis or typhus)?

 I What are the clinical and laboratory predictors of progression to severe illness and of infec-
tions resistant to antimicrobial agents?

 I Can reliable point-of-care tests be developed that di�erentiate between viral and bacterial 
causes of fever?

 I In which clinical situations are laboratory tests of ‘disease severity’ required?

 I What are the bene�ts of using new respiratory rate counters and pulse oximetry in diagnosis?

 I Which additional curable illnesses of public health importance should be included in existing 
algorithms for the management of febrile patients, such as in country adaptations of the IMCI 
and the IMAI?

 I What is the potential of new tools such as electronic guides and recording devices to improve 
compliance with decisions charts and data collection?

 I Which modelling approaches are most appropriate for de�ning cost–e�ectiveness and cost–
bene�t criteria for developing new diagnostic tools?

Factors other than algorithms and the availability of diagnostic tests in�uence clinicians’ deci-
sions, such as distance to a health facility, economic status, ease of referral and patient demand. 
Algorithms should be adapted to each level of care and be integrated into the continuum of care, 
from the community level, to the �rst level of care, to the hospital. 

BOX 2. EMERGING EVIDENCE ON EFFECTIVE MANAGEMENT OF MALARIA AND 
NON-MALARIA FEBRILE ILLNESS 

•	 Several studies have shown that withholding antimalarial agents from patients with 
negative RDT results is safe, even for children living in areas highly endemic for malaria. 

•	 Use of the IMCI algorithm leads to overtreatment with antibiotics, mainly because the 
respiratory rate lacks specificity for diagnosing pneumonia. 

•	 A study in Pakistana showed that the clinical outcome of children with non-severe 
pneumoniab was no different when they received amoxicillin or placebo.

•	 Management at community level of severe (but not very severe) pneumoniaa has been 
shown to be safe, and the IMCI guidelines have been updated to reflect this.

•	 The use in Pakistan of a clinical algorithm to differentiate probable antibiotic resistant 
from sensitive typhoid fever led to a high cure rate, with few second- and third-line 
treatment prescribed.c

a Hazir T et al. (2011). Comparison of oral amoxicillin with placebo for the treatment of World Health Organ-
ization-defined nonsevere pneumonia in children aged 2–59 months: a multicenter, double-blind, rand-
omized, placebo-controlled trial in Pakistan. Clinical Infectious Diseases, 52:293–300.

b WHO definitions: Pneumonia: no lower chest indrawing but fast breathing; severe pneumonia: lower chest 
indrawing; very severe pneumonia: inability to drink, convulsions, abnormal fatigue or difficult waking or 
persistent vomiting

c Bhutta et al, unpublished study.
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3.  WHO guidelines and tools  
 for the management of fever

3.1  Current WHO guidelines
WHO has issued a number of guidance documents for the management of acute fever (WHO, 
UNICEF, 2008; WHO, 2009, 2011a,b, 2013; see FIGURE 2). Many build on each other; e.g. iCCM 
is a simpli�ed version of IMCI. �ere are, however, gaps, such as decision charts for adolescents 
and adults at community level. Many tools are available for supporting HIV testing of adults at 
home and in the community, but there is no simple integrated management algorithm. In several 
countries in which iCCM is used, interest has been expressed in extending community-based 
RDT testing and management of malaria to adults. Guidelines on home-based management of 
malaria (which do not include diagnostic testing) have been superseded by the iCCM and should 
no longer be used.

�e second edition of the WHO guidelines for the treatment of malaria (WHO, 2010a) calls for 
con�rmation of a malaria diagnosis by microscopy or an RDT in all patients suspected of having 
malaria, including children under 5 years of age living in highly endemic areas. All the existing 
guidelines on fever for peripheral and community levels have been updated (IMCI, iCCM) or are 
being updated (IMAI) to include universal con�rmation of malaria by diagnostic tests before 

FIGURE 2.
WHO publications for differential diagnosis of fever by health workers, including 
algorithms and guidance, targeting different levels of the health system and  
different age groups
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EMERGENCY DRUGS
Adrenaline:

 � Anaphylaxis – 0.15 ml of 1:1000 solution IM (0.3 ml for children 
> 6 years) (p. 109)

 � Severe croup – nebulize with 0.5 ml/kg of 1:1000 solution 
(maximum dose: 5 ml) (p. 104)

 � Severe wheeze – 0.01 ml/kg of 1:1000 solution SC (maximum 
dose: 0.3 ml) (p. 99)

Glucose: 5 ml/kg of 10% glucose solution rapidly by IV injection (p. 16)

Oxygen: 1–2 l/min by nasal prongs (p. 11)

Diazepam (for convulsions): Rectal: 0.5 mg/kg, IV: 0.2–0.3 mg/kg (p. 15)

INTRAVENOUS FLUIDS

Type of 
intravenous 
fl uid

Composition

Na+ 
mmol/l

K+ 
mmol/l

Cl– 
mmol/l

Ca++ 
mmol/l

Lactate 
mmol/l

Glucose 
g/l

Calories 
cal/l

Ringer’s lactate 
(Hartmann’s) 130 5.4 112 1.8 27 – –

Normal saline 
(0.9% NaCl) 154 – 154 – – – –

5% glucosea – – – – – 50 200

10% glucose – – – – – 100 400

0.45 NaCl/5% 
glucose 77 – 77 – – 50 200

Darrow’s solution 121 35 103 – 53 – –

Half-strength 
Darrow’s with 5% 
glucoseb

61 17 52 – 27 50 200

Half-strength 
Ringer’s lactate 
with 5% glucose

65 2.7 56 1 14 50 200

0.18% NaCl/4% 
glucosea 31 – 31 – – 40 160

a These fl uids can be used mainly in the fi rst few days of life but not in other infants or 
children. 

b Half-strength Darrow’s solution often comes without glucose, and glucose must be 
added before use.

A

B

C

a Positive pressure ventilation should be initiated with air for infants with gestation > 32 
weeks. For very preterm infants, it is preferable to start with 30% oxygen if possible. 
A and B are basic resuscitation steps

Chart 12. Neonatal resuscitation: Flow chart

No

Yes

Breathing

Breathing 
well

Not breathing, or gasping

After 30–60 s

If HR ≥ 60/min

If HR 
< 60/min

� Dry the infant immediately with a clean cloth.
� Keep warm by skin-to-skin contact and 

covered.

Look for � Breathing or crying 
 � Good muscle tone or vigorous 
  movements

� Stimulate by rubbing the back 2 to 3 times.
� Suction only if had meconium stained liquor 

or the mouth or nose is full of secretions.

� CALL FOR HELP.
� Transfer to newborn resuscitation area.
� Position the head/neck slightly extended. 
� Start positive pressure ventilation with mask 

and self-infl ating bag within 1 min of birth.a

� Make sure the chest is moving adequately. 

Check the heart rate (HR) with a stethoscope.

� HR > 100/min:
� Continue to ventilate 

at 40 breaths per 
min.

� Every 1–2 min stop 
to see if breathing 
spontaneously.

� Stop ventilating 
when respiratory 
rate is > 30 breaths 
per min.

� Give post 
resuscitation care. 
(see section 3.2.1, 
p. 50).

� HR 60–100/min:
� Take ventilation 

corrective steps.
� Continue to 

ventilate at 
40 breaths per 
min.

� Consider 
higher oxygen 
concentration.

� Suction, if 
necessary.

� Reassess every 
1–2 min.

Routine care 
(see section 3.1)

Routine care and 
closely observe 

breathing

Observe closely 
if continues to 
breathe well

� Chest compres-
sions until HR 
≥ 100/min (see 
fi gure on p. 48)

� Give higher 
oxygen 
concentration.

� If HR remains 
at < 60/min, 
consider:

� Other ventilatory 
support.

� IV adrenaline.
� Refer where 

possible
� If no HR for > 10 

min  or remains 
< 60/min for 20 
min, discontinue 
(see section 
3.2.2, p. 50).

If HR 
> 100/min
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The Pocket Book is for use by doctors, nurses and other health workers 
who are responsible for the care of young children at the fi rst level referral 
hospitals. This second edition is based on evidence from several WHO 
updated and published clinical guidelines. It is for use in both inpatient 
and outpatient care in small hospitals with basic laboratory facilities and 
essential medicines. In some settings, these guidelines can be used in 
any facilities where sick children are admitted for inpatient care.

The Pocket Book is one of a series of documents and tools that support 
the Integrated Management of Childhood Illness (IMCI). The guidelines 
require the hospital to have (1) the capacity to carry out certain essential 
investigations, such as pulse oximetry, blood glucose, blood smear 
examinations for malaria parasites, estimation of haemoglobin, packed 
cell volume and full blood count, blood group and cross-match, and basic 
microscopy of cerebrospinal fl uid and urine; and where possible blood and 
urine culture, ultrasound and basic x-rays; (2) essential medicines for the 
care of seriously ill children. Advanced and high care treatment options, 
such as intensive care or mechanical ventilation, are not described.

These guidelines focus on the management of the major causes of 
childhood mortality in most developing countries, such as newborn 
problems, pneumonia, diarrhoea, malaria, meningitis, septicaemia, 
measles and related conditions, severe acute malnutrition and paediatric 
HIV/AIDS. It also covers some common surgical conditions that can be 
managed in small hospitals.

Details of the evidence on which the Pocket Book is based can be found on 
WHO website from the published guidelines provided in the bibliography. 
These guidelines are applicable in most areas of the world and may be 
adapted to suit country specifi c circumstances. The online version will 
be updated regularly as new evidence emerges.
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treatment. In these guidelines, malaria diagnostic tests are performed for patients presenting at a 
�rst visit with a history of fever or a temperature ≥ 37.5 °C, haemoglobin < 8 g/dl or palmar pallor 
(children) in areas at high risk for malaria; and a history of fever or a temperature ≥ 37.5 °C, with 
no obvious cause of fever in areas at low risk for malaria (see FIGURE 3). �e IMCI generic threshold 
for designation of an area as at high or low risk is a 5% malaria positivity rate among febrile chil-
dren presenting to health facilities. �is threshold was originally set to guide decisions on treat-
ment with antimalarial agents on the basis of fever alone; it is now generally considered to be too 
high to guide appropriate use of malaria diagnostic tests in the absence of other obvious causes of 
fever. In some countries, a testing threshold of ≤ 1% for the malaria positivity rate among febrile 
children presenting to health facilities is used instead. 

Once a malaria test has been performed, treatment should be given according to the result and an 
antimalarial medicine prescribed only when the result is positive. Patients with danger signs seen 
at health facilities with no inpatient service or at community level should be referred immediately, 
a�er pre-referral treatment with an antimalarial agent and an antibiotic, without losing time by 
performing a malaria test (see FIGURE 3).

IMCI was conceived in the early 1990s, with the goal of reducing child mortality by improving 
the management skills of health workers, health systems and health practices (WHO, UNICEF, 
2008). As the leading causes of death among children <5 years of age are still pneumonia, diar-
rhoea, malaria, and newborn conditions, IMCI is appropriate today and should be widely imple-
mented. IMCI is based on clinical signs and use of malaria RDTs to identify and treat the leading 
causes of death. In relation to fever, the IMCI algorithm includes (directly or indirectly) the dif-
ferential diagnosis of diseases of importance: 

FIGURE 3.
Current WHO algorithm for malaria diagnosis and treatment (first visit)

BF, blood film; RDT, rapid diagnostic test

High-risk area

History of fever or 
temperature ≥ 37.5 °C
or pallor / Hb < 8 g/dl

YES

Low-risk area

History of fever or 
temperature ≥ 37.5 °C, 
with no obvious cause  

of fever

PRIMARY LEVEL SECONDARY LEVEL PRIMARY AND SECONDARY LEVEL

Give 
antimalarial 
agent and 

antibiotic; refer 
immediately 

Admission

Perform BF  
+/- RDT

Perform  
RDT or BF

Uncomplicated 
malaria

Give antimalarial 
agent

Febrile illness
(NOT malaria)

Do not give 
antimalarial agent

Assess for other causes of fever

Follow up

Severe illness (NOT malaria)
• Give parenteral antibiotics
• Do not give antimalarial agent
• Assess for other causes of fever

Severe malaria
Give parenteral 

antimalarial 
agent

YES NO

Do not perform  
a malaria test

NO

BF or RDT 
positive

Both tests 
negative

negativepositive

DANGER SIGNS
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 I Severe febrile illnesses such as severe malaria, meningitis, sepsis due to bacteraemia and severe 
dengue are identi�ed by an evaluation of danger signs. 

 I Fever due to localized infections such as pneumonia, measles, dysentery and acute otitis media 
is identi�ed from their main signs and symptoms and managed accordingly. 

 I Some causes of fever that give nonspeci�c signs and symptoms, such as malaria and viral infec-
tions, are detected with speci�c diagnostic tests (malaria) or the absence of an alternative diag-
nosis (viral infection). 

 I Other common causes of persisting fever (> 7 days) are managed by referral for further assess-
ment, to di�erentiate fevers of viral origin lasting only a few days from conditions that require 
speci�c diagnostic and therapeutic interventions, such as tuberculosis, urinary tract infec-
tions, relapsing fever, typhoid and osteomyelitis. For the latter infections, the IMCI algorithm 
assumes that fever will usually last > 7 days and that the infections do not generally require 
immediate treatment. �is assumption is questionable for diseases such as leptospirosis, relaps-
ing fever and enteric fever. 

Other diseases that cause fever were considered either to be insu�ciently prevalent to be includ-
ed in the algorithm or to have no speci�c diagnostic signs or symptoms that would allow their 
identi�cation.

�e advantage of IMCI is that it promotes rational use of antimicrobials. Instead of giving an 
antimicrobial medicine to all children at their �rst visit ‘to be on the safe side’, IMCI recommends 
prescription of antimicrobial drugs only to children with a clinically (or, for malaria, laboratory) 
documented disease and follow-up visits in case of persisting symptoms (e.g. 3 days for pneumo-
nia or malaria; 5 days for diarrhoea or nonspeci�c fever). 

�e key components of iCCM are identi�cation of signs of illness, referral of children with danger 
signs and treatment of malaria, pneumonia and diarrhoea at home with appropriate medication 
(see FIGURE 4). �e danger signs are of two types: ‘general danger signs’ in severe illness that call for 

Antimalarials and antibiotics Refer 
immediately

YES

NO

REFER
for further assessment 

NO

Antibiotics No antimicrobial REFER ORS and zinc

Pneumonia Cold Dysentery ‘Watery’ diarrhoea

Fast
breathing

Blood 
in stool

YES NO YES NO

FIGURE 4. 
IMCI and iCCM algorithms, with core elements that should be maintained in the decision
charts in country adaptations

Danger signs

PID, pelvic inflammatory disease

From WHO (2009), pp. 8–9.

Persisting symptoms or 
signs of malnutrition 

ACT No antimicrobial

Malaria Non specific fever

Malaria
RDT

POS NEG

Fever Cough Diarrhoea
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immediate referral to a higher level of care (e.g. convulsions); and ‘other problems’, corresponding 
to persistent but non-urgent medical problems requiring assessment and management at a higher 
level of care (e.g. cough for ≥ 21 days). iCCM targets sick children aged 2 months to 5 years and 
has three components: caring for sick children in the community, caring for newborns at home 
and ensuring children’s healthy growth and development.

3.2  WHO recommendations for management of fever in adolescents  
and adults

Although adults and children di�er in important ways in terms of disease burden and care, less 
priority has been given to adolescents and adults, partly because of the high mortality rate at 
younger ages. IMAI, which provides guidance on acute care for adults at �rst-level health facili-
ties, takes into account the speci�cities of the illnesses of adolescents and adults: 

 I Morbidity and mortality due to malaria is generally lower. 

 I HIV and TB infections are more prevalent. 

 I Sexually transmitted infections and reproductive tract infections are prevalent. 

 I Women may be pregnant. 

 I Substance abuse may be an important co-morbid condition. 

 I Occupational exposure to pathogens can occur (�elds, forests, agriculture). 

 I Adults require higher doses of medicine, so that rational use of medicines will result in greater 
cost savings. 

HIV infection a�ects the section of the IMAI algorithm for fever, as many opportunistic infec-
tions present with fever and must be diagnosed and managed acutely, followed by HIV care and 
antiretroviral therapy. Many opportunistic infections can be managed at peripheral level. HIV 
infection is also highly prevalent in severely ill adults: in two studies in Uganda (Jacob et al., 
2009, 2012), 85% of adults were HIV positive, with a median CD4 count of 65 lymphocytes/mm3; 
only 24% were on antiretroviral treatment in 2009, and 20–27% were not aware of their HIV sta-
tus. Over-diagnosis of malaria in febrile adults can have negative consequences, as HIV-infected 
patients will not receive life-saving treatment of opportunistic infections; HIV infection present-
ing as an acute febrile illness is not diagnosed, missing opportunities for prevention of transmis-
sion (Sanders et al., 2011) and early initiation of antiretroviral treatment; bacterial sepsis may be 
wrongly treated as malaria (Nadjm et al., 2012); diagnosis of trypanosomiasis may be delayed; 
and diagnosis, reporting and infection control measures for serious epidemic diseases such as 
Ebola or Marburg may be delayed.

A review of WHO guidelines and publications on fever in adolescents and adults in countries 
with limited resources suggested that the IMAI acute care guidelines for the management of 
patients with fever should be updated. In line with the WHO guidelines (WHO, 2010a), the IMAI 
guidelines should recommend that all febrile adolescents and adults at high risk for malaria be 
tested for malaria and treated with antimalarial agents only if the test is positive. For febrile 
adolescents and adults at low risk, malaria testing is recommended only in the absence of other 
apparent causes of fever (dysentery, gastroenteritis, pneumonia, so� tissue or muscle infection, 
�u-like illness, bronchitis, severe or surgical abdominal conditions, pelvic in�ammatory disease, 
sinusitis, tonsillitis, sore throat, kidney infection or dental abscess). �e guidelines should also be 
updated to simplify the classi�cation of malaria risk, de�ning ‘high risk’ as living in or visiting an 
area with moderate-to-intense transmission or an on-going epidemic or being pregnant or HIV 
positive and living in an area with low transmission. ‘Low risk’ is de�ned as living in an area with 
low transmission, not being pregnant or HIV positive and not having travelled recently to an area 
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with high malaria transmission. In addition to malaria tests, a patient’s HIV status is the most 
important test for managing fever in adults appropriately (see FIGURE 5). 

As in the IMCI, most causes of fever in the IMAI acute care guidelines are not on the fever page 
of the algorithm; instead, management of conditions associated with fever is described in sec-
tions such as those on cough or di�cult breathing, diarrhoea, skin, genitourinary conditions, 
mouth and throat problems and neurological problems. As fever is an inconsistent sign, at least in 
HIV-positive patients, it is o�en not included among those used for classi�cation on these pages 
of the algorithm.

�e IMAI acute care algorithm and the updated IMCI guidelines refer to ‘apparent’ and ‘obvious’ 
causes of fever. Relying on a health worker’s clinical estimate of the cause of fever without guid-
ance could, however, be dangerous. Malaria testing is generally not necessary in the presence of 
one of the following conditions presenting with fever in areas of low endemicity: 

 I ARIs such as pneumonia, in�uenza, bronchitis, sinusitis, tonsillitis and pharyngitis (unlike 
children, adults with a common cold usually do not have fever);

 I meningitis;

FIGURE 5. 
Updated fever pages in the IMAI acute care guideline module
Does the patient have fever – by history of recent fever (within 48 hours) or feels hot or temperature 
37.5 °C or above?

IF YES, ASK: LOOK AND FEEL

•	 How long have you had a fever?
•	 Any other problem
•	 What medications have you taken?
•	 Determine if antimalarial and for how 

long.

•	 Look at the patient’s neurological condition. 
•	 Is the patient: Lethargic? Confused? Agitated?
•	 Count the breaths in one minute. Use table on p.16 to 

determine if fast breathing. If fast breathing, is it deep? 
•	 Check if able to drink.
•	 Feel for stiff neck.
•	 Check if able to walk unaided.
•	 Skin rash?
•	 Headache? For how long?
•	 Look for apparent cause of fever – assess all symptoms in this 

Acute Care algorithm.

Decide malaria risk: 
l High l Low l No
• Where do you usually live?
• Recent travel to a malaria area?
• If woman of childbearing age – 

are you pregnant?
• Is an epidemic of malaria 

occurring?
• HIV positive? 
 If HIV status unknown, do HIV 

test

HIGH MALARIA RISK • Living in or visited area with intense or  
 moderate malaria transmission

 • Epidemic of malaria is occurring
 • Pregnant
 • HIV positive 
  
LOW MALARIA RISK • Living in area with low malaria transmission
 • No travel to higher malaria transmission 

 area 
  
NO MALARIA RISK • Living in area with no malaria transmission
 • No travel to area with malaria 

 transmission 
  
See Chronic HIV Care.

Apparent causes of fever: 
l Dysentery l Gastroenteritis l Pneumonia 
l Soft tissue or muscle infection l Influenza/Bronchitis
l Severe or surgical abdominal problem l PID l Sinusitis 
l Tonsillitis l Sore throat l Kidney infection 
l Dental abscess

DO MALARIA TEST IF NO  
APPARENT CAUSE OF FEVER

DO MALARIA TEST IN  
ALL FEBRILE PATIENTS

NO MALARIA TEST
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 I gastroenteritis, including dysentery but not cholera;

 I so� tissue infection (including dental abscess, severe gum or mouth infection) or muscle infec-
tion;

 I severe or surgical abdominal condition;

 I pelvic in�ammatory disease;

 I kidney infection;

 I secondary syphilis;

 I opportunistic diseases due to HIV (WHO, 2010b) and acute retroviral syndrome; and

 I fever related to antiretroviral treatment or to other drugs.

As in children, ARI is a major reason for outpatient visits by adults. Some ARI episodes are 
accompanied by fever; the absence of fever generally excludes pneumonia. Clinicians should not 
use fever alone as the basis for giving antibiotics to patients with ARI. �e presence of fever 
with ARI should prompt an assessment of additional signs that suggest pneumonia or another 
infection, such as sinusitis or streptococcal tonsillitis. A�er pneumonia, acute exacerbation of 
chronic bronchitis (for which antibiotic treatment has been shown to be bene�cial) and pertussis 
(for which antibiotics can reduce transmission) and high risk for complications due to their HIV 
status have been excluded, patients should not be treated with an antibiotic. Antibiotic treatment 
of adult pharyngitis bene�ts only those patients with group A β-haemolytic Streptococcus, which 
is the causal agent in approximately 10% of cases. Patients with in�uenza may bene�t from an 
antiviral agent in epidemic circumstances or when they have certain characteristics.

�e section on assessment and classi�cation of febrile patients in the IMAI acute care algorithm 
should therefore be updated as shown in FIGURE 5. �e section on classi�cation and management of 
febrile patients should also be updated, to ensure that treatment is guided by test results (TABLE 1).

TABLE 1.
Classification and management of fever in the updated IMAI acute care algorithm
Sign Classification Treatment

One or more of the following 
signs:
•	 confusion,	agitation	or	

lethargy,
•	 inability	to	drink,
•	 inability	to	walk	unaided,
•	 stiff	neck	or	
•	 severe	respiratory	distress

Very severe 
febrile illness

•	 Give	artemether	(or	quinine,	if	artemether	is	not	
available) intramuscularly. 

•	 Give	first	dose	of	antibiotics	intramuscularly.
•	 Give	glucose.
•	 Refer	urgently	to	hospital.
•	 If	fever	is	accompanied	by	bleeding	(gums,	skin,	into	

eyes or urine) or if jaundice develops within 2 weeks 
of fever, report case to district clinician.

Malaria test positive Malaria Give appropriate oral antimalarial agent.
•	 Look	for	other	apparent	cause	and	treat	accordingly.	
•	 Consider	HIV-related	illness	(p.	54).
•	 If	fever	for	7	days	or	more,	consider	tuberculosis	(send	

sputum sample, refer).
•	 Follow	up	in	3	days	if	still	febrile	(p.	63).

Malaria test negative and/or 
other apparent cause of fever 
(low malaria risk)

Non-malaria fever •	 Treat	according	to	apparent	cause.
•	 Consider	HIV-related	illness	if	unexplained	fever	for	 

> 30 days (p. 54).
•	 Consider	fever	related	to	antiretroviral	drugs	(see	

Chronic HIV care).
•	 If	no	apparent	cause	and	fever	for	7	days	or	more,	send	

sputum samples for tuberculosis testing and refer to 
hospital for assessment (p. 63).

•	 Follow	up	in	3	days	if	still	febrile.
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�e review of current IMAI algorithms (WHO, 2009) did not suggest that additional causes of 
fever should be added to the generic version of the acute care algorithm. Nevertheless, common 
additional causes of fever in certain countries should be added in their adaptations of the guide-
lines, including dengue, rickettsial disease, borreliosis, leptospirosis, brucellosis and typhoid; in 
some settings, locally prevalent neglected tropical diseases that present with fever, such as human 
African trypanosomiasis and visceral leishmaniasis, should be added.

A good empirical approach to fever management is illustrated by a study of pregnant women on 
the border between Myanmar and �ailand (McGready et al., 2010), where malaria, rickettsial 
infections, dengue and leptospirosis account for nearly half of all febrile diseases. Pyelonephritis 
accounted for 19.7% of fever cases. A�er malaria, pyelonephritis and ARI had been excluded by 
clinical examination and microscopy, one third of the febrile infections were due to rickettsia or 
leptospirosis, both of which responded to azithromycin. 

�ree types of adaptation could improve the management of febrile patients at country level:

 I addition of locally important infectious causes of fever to the clinical algorithm,

 I addition of diagnostic tests that could improve care of severe febrile illness at �rst-level facili-
ties and

 I addition of treatments that are e�ective against locally prevalent diseases and provision of 
life-saving treatment for severe febrile illness.

Incorporation of simple empirical algorithms into country adaptations should be based on local 
etiological studies, and on studies on the best use of new diagnostic tests. Microbiology laborato-
ries should be improved at national or regional level, both for etiological diagnosis and to obtain 
data on antimicrobial susceptibility in order to decide on �rst- and second-line treatment to guide 
management of individual patients and to update national treatment guidelines.

3.3  Implementation of WHO guidelines at country level 
iCCM, IMCI and IMAI should be widely promoted and implemented. Adherence to the WHO 
guidelines, particularly at health facility level, is, however, uneven, and strategies for improv-
ing adherence are needed, especially with regard to measurement of the respiratory rate. While 
adherence to the guidelines by health workers is generally good at community level, adherence on 
a larger scale meets di�culties associated with care-seeking behaviour, resources, training and 
supervision. To complement the need for continuous in-service training due to sta� rotation and 
attrition, the pre-service curriculum should be revised to include training in use of the WHO 
algorithms.

Some countries have adapted the IMCI and iCCM algorithms to their context. While this is 
appropriate, certain core elements should not be changed. For example, all children should be 
assessed for danger signs, and their caretaker asked about fever, cough and diarrhoea (in paral-
lel rather than sequentially) and treated accordingly (see FIGURE 4). Unfortunately, the �rst-level 
IMAI tools have not been updated recently. �e present guidance concentrates on HIV care and 
antiretroviral therapy, and, although the acute care module was adapted in countries in which 
IMAI was used to scale up HIV services, it is not implemented as widely as IMCI. �e IMAI dis-
trict clinician manual (WHO, 2011b) provides guidance on the di�erential diagnosis of fever and 
the management of severe febrile illness at hospitals and should be widely implemented. In view 
of the diversity of disease burden, the algorithms may have to be adapted even within countries, 
in order to cover geographical, seasonal and urban–rural di�erences. Like IMCI, IMAI should be 
adapted by countries or even subnationally, but the epidemiological basis for such adaptations is 
o�en lacking. In some settings, adaptations to include typhoid and dengue are required, although 
the cost–bene�t of adding more diseases to the existing algorithms must be carefully evaluated. 
Simplicity is critical, particularly in view of the poor adherence to the algorithms in health facil-
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ities. �e current guidelines address the main causes of death. Any adaptation should therefore 
be based on a high burden of disease, a high case fatality rate, the availability of treatment and 
the potential for preventing transmission. Clear criteria should be de�ned to target use of each 
diagnostic test to speci�c patients.

3.4  New rapid diagnostic tests
�e advent of malaria RDTs was a turning-point in malaria diagnosis and treatment. Additional 
point-of-care tests are needed to detect causes of febrile illnesses associated with other diseases. 
Some such tests are already available, with su�ciently good diagnostic performance for use in the 
clinical management of patients with symptoms suggestive of dengue (Blacksell, 2012; Chappuis 
et al., 2013), rotavirus (Khamrin et al., 2011), Entamoeba histolytica (Leo et al., 2006) and Leptos-
pira, (Bajani et al., 2003). Others require improvement, such as tests for typhoid (Chappuis et al., 
2013), scrub typhus (Blacksell et al., 2010) and tuberculosis (Lawn et al., 2013). Although the diag-
nosis of other diseases would bene�t from point-of-care tests, the more speci�c a test, the more 
expensive will be its use to detect one pathogen. An RDT is available to detect S. pneumoniae in 
urine, but it is poorly speci�c in children because of their high rate of chronic carriage (Anjay 
et al., 2008). Another approach would be to develop generic tests to identify patients at risk for 
severe illness (e.g. with host biomarkers) or those with a particular class of infection (e.g. bacterial 
or viral). �e host response markers that have been studied extensively include C-reactive pro-
tein and procalcitonin, especially in developed countries, and validation studies are under way 
in developing countries. Several groups have identi�ed promising biomarkers for di�erentiating 
malaria from bacterial and viral infections: scientists at the Broad Institute (Cambridge, Massa-
chusetts, USA) have identi�ed three or four biomarkers by proteomic analysis of samples from 
Kenya and Mozambique; researchers at Oxford University (United Kingdom) found two leading 
biomarkers to di�erentiate bacterial from viral infections; and workers at the University of Toron-
to (Canada) in collaboration with the Swiss Tropical and Public Health Institute have identi�ed a 
combination of biomarkers in children that correlate with radiologically con�rmed pneumonia. 
Urine biomarkers are being evaluated as part of multiplex assays. Studies are being planned to 
cross-validate the biomarkers and to assess the cost implications of producing a second test rather 
than adding multiple reagent lines to an existing test. 

Tests of di�erent complexity are used by health workers at hospitals, health clinics and in the com-
munity. Devices are needed to measure certain clinical parameters, such as temperature, respira-
tory rate and oxygen saturation, potentially with new automated techniques or as applications for 
mobile devices. Manual respiratory rate counters are a step forward but are insu�cient, as health 
workers �nd it di�cult to devote enough time to measure the rate accurately. All new diagnostic 
tests should meet the WHO criteria of being ‘a�ordable, sensitive, speci�c, user-friendly, equip-
ment-free and delivered to those who need it’ (ASSURED). Point-of-care tests must be designed 
that are easy to use and acceptable in order to ensure their use at community level. 

3.5  Medicines
High-level resistance to �rst-line antibiotics has been found in many parts of the world, includ-
ing Africa. �e trend to increased antibiotic prescription a�er RDTs reported in several studies 
(Msellem et al., 2009; D’Acremont et al., 2011; Batwala et al., 2011) raises concern that resistance 
will spread further. In view of the high level of resistance to co-trimoxazole (stated in the most 
recent IMCI), replacing co-trimoxazole with amoxicillin for ARIs is a priority, although not yet 
widely implemented. Rational use of antibiotics, which will result in an overall reduction in the 
prescription of antibiotics, can be achieved if health workers adhere to the guidelines. Although 
the guidelines should be updated to re�ect changes in antibiotic resistance, there is o�en a consid-
erable lag, especially with regard to the IMCI and iCCM guidelines. National guidelines should 
also better re�ect the ‘class of antibiotics’ and not only recommend prescribing or not prescribing 
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antibiotics in general. For example, penicillins are generally appropriate for respiratory infec-
tions, quinolones for intestinal and urinary infections and doxycycline for some causes of non-
speci�c fever. 

Use of artesunate administered rectally is recommended for suspected cases of severe malaria 
identi�ed at community level. As long as injectable formulations are not recommended for use 
in the community and no antibiotic is available in a rectal formulation no pre-referral antibiotic 
treatment can be given at community level for severe febrile illness. 

3.6  Considerations on and recommendations for improving existing tools
�e increasing prevalence of malaria in children aged 5–15 years warrants greater attention in 
guidance documents. (O’Meara et al, 2008; Ceesay et al, 2008)

Inclusion of diagnostic testing and treatment for malaria within the IMCI, IMAI and iCCM algo-
rithms is the best approach to malaria case management. Use of ACTs and RDTs in malaria case 
management can promote implementation of these algorithms.

�e updated version of the Guidelines for the treatment of malaria will address the criteria for 
de�ning areas at high and low risk for malaria to determine whether diagnostic testing is neces-
sary, guidance on testing anaemic children in areas at high risk for malaria, testing for malaria 
at peripheral level before referral or pre-referral treatment, diagnosis of a new infection or recru-
descence on the basis of the interval between two malaria episodes, and management of anaemia 
with iron and its interaction with malaria. �e present WHO guidelines recommend that patients 
with severe malaria should be referred urgently without testing, although testing in order to avoid 
unnecessary antimalarial treatment is recommended in some counties with low endemicity.

�e research and development priorities with regard to diagnostic tests for fever management are: 

 I within the next 12 months: evaluation of the performance, planning and introduction of addi-
tional diagnostics (for leptospirosis, meningitis) and development of low- cost forehead ther-
mometers; 

 I within 1–3 years: automated respiratory rate timers and pulse oximeters, RDTs to di�erentiate 
bacterial from viral infections, better dipsticks for urinary tract infections; and 

 I within 3–5 years: a better point-of-care test for tuberculosis, new diagnostic tests based on 
biomarkers of severe illnesses, prognostic tests for treatment failure or disease progression, and 
multiplex diagnostic tests for fever. 

�e present guidelines recommend referral to a higher level of care of many children who could 
potentially be managed at community level; however, there is increasing evidence that many 
health workers are unable to identify danger signs. New tools for identifying the patients who 
are truly at risk for severe illness are needed at both community and primary health care level. A 
continuum of care for both children and adults, from the community to peripheral health facil-
ities and to hospital, is required, which should be carefully planned. For example, management 
of a child referred by a community health worker to a health facility must avoid simply repeating 
what was already done at community level, and skills and tools not available at community level 
should be made available at health facility level.

New incentives should be found to help health workers adhere to the guidelines. Full assessment 
of a febrile patient by the IMCI guidelines takes about 10 min, while writing a prescription takes 
only 30 seconds. Systematic prescription of an antimicrobial agent is easier than telling a patient to 
come back in case of clinical deterioration. Community awareness and mobilization are important 
elements for improving health workers’ accountability and patients understanding of non-malaria 
febrile illnesses. Patients and caregivers must know what diagnostic tools and treatment to expect 
from health workers. Patient counselling should include the information that febrile diseases do 
not always resolve immediately and advice on when to return for clinical follow-up.
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4.  Experience of agencies and  
 nongovernmental organizations  
 with integrated community case  
 management
4.1  iCCM Task Force
�e iCCM Task Force brings together various multilateral organizations, bilateral agencies, aca-
demic institutions, nongovernmental organizations, consortia and foundations. It provides a 
structure for devising common tools for training in and support of case management, supply 
chain management, monitoring and evaluation, operational research and policy and advocacy 
and exchanging experience on country support. A manual is being prepared to guide countries 
in implementing iCCM and other health packages for newborns. �e Task Force is also exploring 
the potential role of the private sector.

Future activities of the Task Force include more sharing of country information and coordina-
tion or support, setting up working groups for emergencies, paediatric AIDS and cost–e�ective-
ness analyses, with the introduction of indicators for countries, a review of evidence and setting 
research priorities. �e Task Force is considering including the health of newborns and children. 
In many countries, community services cover the entire population, and guidance is needed for 
older populations. 

4.2  Results of operational research
In November 2012, a special supplement on integrated community case management was pub-
lished in �e American Journal of Tropical Medicine and Hygiene (Marsh et al., 2012). �e 18 
papers covered a range of topics, including the impact of iCCM, care-seeking behaviour, health 
systems, the private sector, iCCM programme issues, quality of care and household costs. �e 
main results of each paper are available as a PowerPoint presentation on the Internet1 and are 
brie�y summarized below.

In a stepped-wedge, cluster randomized controlled trial in Ghana on the e�ectiveness of commu-
nity management of fever with and without antibiotics (malaria RDTs were not used and anti-
biotics provided to all febrile children regardless of the respiratory rate), Chinbuah et al. (2012) 
found a signi�cant reduction in mortality of 33% a�er presumptive treatment with artesunate–
amodiaquine with amoxicillin and 44% without amoxicillin, as compared with standard care. 
�e di�erence with and without amoxicillin was not signi�cant. 

Another study is about to �nish in Uganda, which may clarify the bene�t of using antibiotics.

In a cluster randomized trial in Burkina Faso, Ghana and Uganda, in which malaria RDTs and 
respiratory rate timers were used, Mukanga et al. (2012) found that use of iCCM led to good 
compliance with RDT results, only 5% of patients who tested negative for malaria being pre-
scribed antimalarial agents. �ere was, however, overuse of antibiotics, of di�erent degree in the 
di�erent countries. Fever clearance at day 7 was high (99%) in both the iCCM arm and that given 
presumptive treatment with antimalarial agents in the three countries, with antibiotics at the 
discretion of the clinician in Ghana.

1 http://www.coregroup.org/component/content/article/48-webinars/349-overview, accessed 6 September 2013.
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Rutebemberwa et al. (2012) studied the involvement of CHWs in urban and rural areas of Ugan-
da. Rural children were more likely to see a CHW than urban children, who visited health facil-
ities more o�en. Children in the poorest households consulted a CHW or a private provider less 
frequently than those in the middle quintiles. Drug shops and private clinics were commonly 
used for care, and it was concluded that they should be included in iCCM programmes. 

Kalyango et al. (2012) studied the use of community medicine distributors and medicine vendors 
(malaria RDTs were not used) in Uganda in a cluster randomized trial of iCCM for malaria and 
pneumonia and community management of malaria only. Care-seeking and malaria drug use 
were both slightly more frequent when both pneumonia and malaria could be managed rather 
than malaria only.

Seidenberg et al. (2012) examined whether the availability of iCCM in�uenced care-seeking 
behaviour for children under 5 years of age in rural Zambia. When iCCM was available, CHWs 
were used more o�en than formal health facilities for children with fever. For children with fast 
or di�culty breathing, there was increased use of CHWs only when they were trained to identify 
pneumonia and supplied with amoxicillin. iCCM can thus decrease the work load at primary care 
centres.

In a study of the introduction of newborn care within iCCM, Kayemba et al. (2012) found that 
CHWs could recall some of the danger signs they were supposed to identify (81% remembered 
‘infected umbilical cord’ and 69% ‘skin rash’) but missed the most important signs of severe new-
born illness (only 43% remembered ‘failure to breastfeed’). If CHWs and community members 
are to help sick newborns more, their ability to identify danger signs and comply with referral 
must be strengthened. �e quality of care at health facilities should also be improved.

Nsona et al. (2012) described their experience in scaling up iCCM in Malawi. A�erwards, an 
average of 20.7 cases of malaria were treated and 1.0 case was referred each month among 1000 
children aged 0–4 years. CHWs made a correct assessment in 77% of cases, classi�ed the disease 
in 68% and gave the correct treatment in 62%; however, only 37% of the children were assessed 
for the four physical danger signs, and only 55% were referred when danger signs were identi�ed. 

In a comparison of methods for assessing the quality of care in iCCM (no malaria RDTs used) in 
Malawi, Cardemil et al. (2012) evaluated the performance of 131 CHWs against the gold standard 
of direct observation with reassessment by an expert. Performance was judged by direct obser-
vation without re-examination, registers and case scenarios. No di�erence was found for correct 
treatment of uncomplicated fever and of diarrhoea; however, the number of CHWs who pre-
scribed the correct treatment for fast breathing and for severe illness was overestimated with all 
three methods.

McGorman et al. (2012) designed a ‘harmonized framework’ based on eight components from 
the WHO health systems ‘building blocks’ to facilitate the design, implementation and evaluation 
of iCCM. �ey proposed one or two global indicators that could be measured in all iCCM pro-
grammes and 39 programme and country-speci�c indicators that could be measured in relation 
to the context.

As measures based on distance tend to overestimate real access to care by two- to threefold, 
Guenther et al. (2012) measured access to health care as the product of several factors, including 
geographical access and the availability of sta� and medicines (e�ective access). iCCM increased 
both geographical and e�ective access, but the latter was still suboptimal on average, with only 
75% availability of CHWs and 60% availability of medicines.

George et al. (2012) surveyed iCCM programmes in 28 UNICEF country o�ces and found that 
governments that paid CHW monthly salaries or provided �nancial incentives of any type were 
generally more likely to implement iCCM in one half or more districts in a country. Some servic-
es, such as testing with malaria RDTs, were provided more o�en by health facilities (in 25 coun-
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tries) than by CHWs (in 13 countries), while no di�erence was found in the provision of other 
services, such as that of oral rehydration salts or ACTs.

Callaghan-Koru et al. (2012) reported on managers’ perceptions of iCCM and on the motivating 
and demotivating factors reported by CHWs. Managers perceived several bene�ts of iCCM, at 
both health facility and community levels, such as reduced caseloads at facilities, cost savings, 
and reduced use of traditional healers. �ey nevertheless considered that the scope and mandate 
of iCCM should be limited. CHWs reported that they were motivated by skills development, 
social status, recognition by the community and allowances received for meetings and training, 
while they were demotivated by the heavy workload, irregular working hours, inadequate drug 
supplies, equipment and supervision, insu�cient assistance in solving problems, spending per-
sonal funds to run the clinic and anxiety about community perceptions. 

Potential use of private drug shops to administer iCCM was studied in Uganda. Awor et al. 
(2012) found that, in the absence of an iCCM programme, care for most febrile children was 
�rst sought from the private sector (53%) rather than the public sector (17%), and that only 10% 
received appropriate treatment for malaria at drug shops and none received appropriate treat-
ment for symptoms of pneumonia or diarrhoea. �e quality of care at drug shops must therefore 
be improved, for example through iCCM.

�e adoption and acceptance of iCCM by the community was assessed qualitatively in Uganda 
by Nanyonjo et al. (2012). While some advantages of iCCM over other programmes of care were 
recognized, including quality, cost and the compatibility of iCCM with sociocultural beliefs and 
expectations, the community was concerned about drug supplies, �nancial support, safe referral 
and undesirable CHW behaviour and demotivation.

Strachan et al. (2012) interviewed 15 international agencies with experience in iCCM about 
interventions to improve the motivation and retention of CHWs. Several interventions in CHW 
recruitment, training, supervision and incentives were recommended. Other areas evaluated 
included community involvement and ownership, information and data management, ‘m-health’ 
and various cross-cutting issues.

In a study of the availability of essential medicines for CHWs in Ethiopia, Malawi and Rwanda, 
Chandani et al. (2012) found that more than half of CHWs were out of stock of at least one of the 
main products at the time of the assessment. Factors that would ensure that medicines reached 
CHWs were their availability at supply points, understanding of the supply chain and manage-
ment capacity among CHWs and supervisors and the availability of transport. 

Sadruddin et al. (2012) in Pakistan compared the household costs of community management of 
severe pneumonia (oral amoxicillin for 5 days) with provision of a �rst oral dose of antibiotics and 
referral to a higher-level facility. �e average cost per episode treated was US$ 1.46 in the group 
managed in the community and US$ 7.51 in the group that was referred. �e �nancial burden on 
households would therefore decrease if greater reliance were placed on CHWs, and health system 
costs would be reduced by fewer admissions.

Lainez et al. (2012) analysed data obtained by monitoring iCCM programmes supported by the 
International Rescue Committee between 2004 and 2011 in six countries (Ethiopia, Ivory Coast, 
Rwanda, Sierra Leone, South Sudan and Uganda). iCCM resulted in two- to threefold better 
access to treatment than health facilities alone, with two to three consultations per child per year. 
In Sierra Leone, it was found that the more children in the catchment area of a CHW, the less 
health facilities were used, and an increased frequency of supervisory visits decreased the rate of 
overtreatment of pneumonia. Despite widespread availability of medicine for diarrhoea, howev-
er, the number of episodes treated remained at less than one episode per child per year in all six 
countries, whereas treatment of 3.2 episodes per child per year was expected. 
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In summary, the results of these studies suggest that provision of antimalarial agents at commu-
nity level can decrease mortality; the private sector is an important potential source for iCCM; 
well-implemented iCCM programmes result in shi�s in health care-seeking behaviour; and the 
challenges to national scaling-up are in supervision, supplies and human resources. Further oper-
ational research is needed to develop and update the iCCM strategy, including de�nition of the 
diagnostic and treatment package (which diseases to include and which tests to use), the opti-
mal strategy for remuneration and motivation of cadres (volunteers versus paid), integration of 
iCCM within the larger health system and provision of iCCM through the private sector. A for-
mal review of iCCM research priorities is being conducted with the methods of the Child Health 
and Nutrition Research Initiative.

4.3  Successes in and challenges to scaling up iCCM in countries
A few countries have attempted to scale up iCCM, but in di�erent ways. For example, some used 
paid rather than volunteer workers; iCCM was implemented strictly rather than including a wide 
range of activities; and di�erent data collection methods were used. A ‘catalytic initiative’ with-
in the ‘integrated health system strengthening’ programme (UNICEF, 2012), began in 2008 to 
facilitate the scaling-up of iCCM in six countries with high burdens of pneumonia, diarrhoea 
and malaria: Ethiopia, Ghana, Malawi, Mali, Mozambique and Niger. �e activities supported 
include policy reform to allow CHWs to give treatment (in particular antibiotics for pneumonia), 
plans for implementing iCCM within the context of child health, training and deployment of 
CHWs and system support for CHWs, such as supervision, monitoring and the supply chain. �e 
level of use of iCCM varied by country, but more than 5.5 million courses of treatment were given 
in the six countries, including three million for malaria and 1.3 million antibiotic prescriptions. 

CHWs are known as ‘health extension workers’ in Ethiopia, ‘community-based agents’ in Ghana, 
‘health surveillance assistants’ in Malawi, ‘relais communautaires’ in Mali, ‘agente polivalente 
elementar’ in Mozambique and ‘agents santé communautaires’ in Niger. �e length of training 
varies between 2 weeks and > 1 year, the number of health activities between six and nine and the 
number of activities for nutrition or newborn health between three and 11. In Ethiopia, Malawi 
and Niger, CHWs are paid a salary, while other types of �nancial incentive are used in the other 
countries. Ghana and Mali also use a system of mark-ups on drugs and non-�nancial incentives. 
In some places in Mali, users pay a small fee. 

One of the challenges identi�ed during scaling-up of iCCM was retention of CHWs. Possible solu-
tions include new systems to pay them, such as standardized incentive schemes for volunteers and 
building structures to house both a village clinic and accommodation for CHWs, supported by 
the community. Optimal strategies for supervision are needed; peer supervision by senior CHWs 
was found to be more successful than supervision from a health facility. �e problem of drug 
shortages, which can give rise to changes in care-seeking behaviour, was addressed by creating 
temporary parallel drug distribution systems, incentive systems for re-supply points, vouchers for 
bicycle maintenance and contracting to a third party. Poor referral practices were a consistently 
reported problem, but the reasons are not fully understood. O�en, CHWs anticipate that families 
will not take their children to the referral level of care and take a treatment decision at commu-
nity level. Data collection, monitoring and evaluation will require innovative techniques, such 
mobile phone technologies. UNICEF (2012) published a working paper describing the lessons 
learnt from this experience and recommendations. 

A survey of the quality of care within iCCM was conducted in Oromia, Ethiopia, in 2012 (Miller, 
2013), in which 104 health posts in intervention areas and 46 in control areas were compared. �e 
proportions of health posts that had been supervised in the past 3 months were 87% vs 43%, the 
availability of ACTs was 88% vs 50%, the availability of antibiotics was 99% vs 2% and the availa-
bility of malaria RDTs was 89% vs 63% in intervention vs control areas. Classi�cation of all iCCM 
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illnesses, as compared to a “gold standard” re-examination of the child, was correct in only 50% 
of the health posts in the intervention areas, although slightly better than at higher-level facilities 
in Ethiopia (40%). In a study in Malawi (UNICEF, 2012), classi�cation of all iCCM illnesses at 
community level was correct in 70% of cases. 

A systematic literature review of the evidence on the e�cacy of various interventions to promote 
the malaria component of iCCM is being conducted; 42 studies published between 2000 and 2011 
have already been included. Preliminary analyses show that a median of 99% of malaria RDT-pos-
itive and 8% of RDT-negative patients received ACTs. When management of malaria was part of 
iCCM, the quality of care remained high. However, the quality of management of pneumonia 
was poor: a median of 67% of children with pneumonia as determined by iCCM received an anti-
biotic. �e preliminary results indicate that six strategies could improve targeting of treatment: 
appropriate demand generation in the community; practical, interactive training; clear guide-
lines with simple algorithms; pre-packaging of medicines in appropriate course-of-therapy doses; 
regular supportive supervision; and a functional referral system from the community to health 
facility level. National leadership and coordination, information-sharing and e�ective strategies 
for building skills are also important in scaling up iCCM. �e main factors in the long-term sus-
tainability of iCCM programmes should be evaluated, such as the optimal length of basic train-
ing and optimal levels of �nancial and other incentives for adequate motivation and retention. 
Increasing e�ciency by increasing demand for, and use of services and new technologies should 
also be addressed.
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5.  Public sector experience with  
 community management of fever

iCCM has been organized and implemented in di�erent ways in di�erent countries. In many, the 
content of the algorithm has been adapted to the local situation, as have the ways in which train-
ing, supervision, data collection, reporting, remuneration and other incentives are conducted. 
Supply issues have been addressed di�erently, although a common problem was that countries did 
not have clear methods for quantifying the demand for di�erent medicines in areas with di�erent 
prevalences of malaria, pneumonia and diarrhoea and faced stock-outs or surpluses. Another 
recurrent problem was that quality of care given by CHWs was o�en better than that provided 
in health facilities. As patients with severe disease who cannot be managed at the peripheral 
level must be referred, the continuum of care must be maintained and more specialized services 
o�ered at higher levels, so that referred cases are treated appropriately. �is may require a change 
in the type of service provided at facility level, starting with spending adequate time with patients 
in order to manage them properly. De�nition of a minimum package of care and the competence 
required for workers at health facilities would be valuable. A simple tool is needed to de�ne the 
major causes of malaria, diarrhoea and pneumonia, and detection of danger signs to decide on 
referral of patients should be improved. �e role of oral amoxicillin in pre-referral treatment of 
very severe pneumonia at community level should be further evaluated, as should the usefulness 
of electronic or automated readers to improve measurement of the respiratory rate by CHWs. 

5.1  Malawi
iCCM was introduced in Malawi by the Ministry of Health in June 2008 to bring treatment for 
common childhood conditions closer to home, to promote equity, to empower districts to imple-
ment iCCM in accordance with local needs and to increase community treatment of child health 
problems. Health surveillance assistants, paid by the Ministry of Health, have multiple tasks, 
including environmental health, immunization, monitoring growth, antenatal care, HIV testing 
and counselling and distribution of insecticide-treated bednets. �ey are present in about 4000 
hard-to-reach areas (> 8 km or > 1 h walk from a health facility). Five to 15 health surveillance 
assistants report to one health facility and are trained with materials based on WHO generic ‘job 
aids’. By October 2008, all 28 districts had been included and 84% assistants had been trained in 
6-day sessions. Standardized treatment registers and reports based on the national IMCI techni-
cal working group framework were introduced. Support was provided by several agencies, includ-
ing UNICEF, WHO, Save the Children, Population Services International, Support for Service 
Delivery Integration, and Concern. 

Health surveillance assistants are the primary caregivers within iCCM in Malawi. When referral 
is needed, the village health committee generally provides support for transport of the child to a 
health facility. �e tasks of the assistants within IMCI are: 

 I to assess, classify and treat the child; currently, malaria is treated presumptively, as RDTs are 
not available; 

 I to advise the child’s caregiver on continuing treatment at home, on breastfeeding and rehydra-
tion, on when to go to the clinic and on a follow-up visit a�er 3 days; 
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 I to record the details of diagnosis and treatment on a ‘patient card’ that allows transfer of patient 
information between the community and health facilities; and 

 I to register the number of cases, the medicines dispensed and stocks of supplies, with a report 
sent regularly by mobile phone. 

All health centres have senior health surveillance assistants, who supervise quarterly those in 
the villages. Supervisory support also includes meetings between the senior health surveillance 
assistants and the district team. Registers are the basis for supervision, and the senior health 
surveillance assistants use them to collect, compile and send data to district level, where they are 
integrated into the health management information system. �is system appears to be working 
well according to reports from districts.

iCCM implementation in Malawi has allowed identi�cation of what has worked (TABLE 2) and 
the bottlenecks to be overcome (UNICEF, 2012). Workers in health facilities complained that 
the iCCM algorithm has become too complex a�er the numerous updates. Furthermore, human 
resource constraints oblige the team to operate on scheduled days and to immunize children 
only once a week. �e team is generally composed of one medical assistant, one nurse and one 
assistant environmental health o�cer, who have to cover a large population area. More support is 
needed in facilities to ensure that IMCI is applied appropriately and that the sta� has enough time 
to supervise the health surveillance assistants. Overall, iCCM has been well integrated into the 
health system, but there are still weak linkages with other levels of care. System support is needed 
at all levels of care and is more relevant than providing only iCCM support. 

�e policy for the iCCM programme in Malawi is under review and the national health author-
ities are considering the following elements: 1) reducing the radius to 5 km rather than 8 km in 
order to introduce iCCM into villages remote from health facilities; 2) introducing malaria RDTs 
at community level (as well as an uninterrupted supply at health facilities to avoid back-referrals); 
3) using rectal artesunate as pre-referral medication; and 4) strengthening care for infants aged 
0–2 months, with follow-up home visits by health surveillance assistants. 

5.2  Senegal
In Senegal, accessing health care is problematic, as 60% of villages are more than 5 km from a 
health facility. As a consequence, 80% of people who die do so at home without contact with a 
health worker. �ere are three levels of CHW 16 key health behaviours; ensure diagnosis and 
treatment of malaria, ARIs, diarrhoea and malnutrition; and refer severe cases to a higher level 
of care. �e second type are providers of home care, who implement iCCM without the malnu-
trition component, and the third are ‘relais’ who are in charge only of sensitization and referral 
(no treatment).

�e ‘prise en charge des cas de paludisme à domicile’ was conceived to bring treatment close to 
households, so that the house becomes the ‘�rst hospital’. CHWs only manage malaria cases, with 
RDTs and ACTs. By 2012, the strategy had been introduced in 10 regions corresponding to 39 dis-
tricts and 1076 villages. In �ve districts, 4638 CHWs have been trained to manage ARIs as well, 
using speci�cally prepared �ow charts. �e decision chart for fever speci�es that malaria RDTs be 
performed only a�er elimination of other causes of fever (such as cough, tonsillitis, rash and ear 
discharge) and that RDT-negative patients must be referred. Patients with pneumonia are treated 
with co-trimoxazole, but, as the national policy has changed to the use of amoxicillin, CHWs will 
be retrained accordingly. �e strategy has been well accepted in communities: 75% of households 
use home care providers �rst, 96% of home care providers are called within the �rst 24 h, and 95% 
of households reported that they were satis�ed. No deaths have been noti�ed by the CHWs, and 
the overall mortality rate from malaria decreased from 18% in 2006 to 4% in 2009. In �ve pilot 
districts, 16 588 cases of ARI received treatment, the recovery rate was 98%, and 229 cases with 
danger signs were referred.
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TABLE 2. 
Successful activities in the Malawi iCCM programme
Programme component Successful activities 

National orientation and 
capacity-building 

Clear leadership of the Ministry of Health and understanding by partners of their 
roles and responsibilities 

Minimal adaptation of the generic WHO and UNICEF guidelines 

Orientation of district health management teams, mapping of hard-to-reach 
areas and joint planning 

Involvement of the national IMCI technical working group

Proper coordination of support and collaboration of partners for activities in 
assigned districts

Community ownership and 
participation 

Community dialogue before introduction of services 

Formation of village health committees in each functioning village health clinic 

Involvement of community leaders in managing the village health clinic

Skills-building Devolution of health surveillance assistant training to district level 

Leadership by district IMCI coordinators and involvement of district health 
management team members 

Appropriate case loads in district hospitals for inpatient and outpatient clinical 
practice during training

Supervision Assignment of specified responsibilities to various cadres of staff (senior health 
surveillance assistant, environmental officer, community nurse)

Training supervisors in iCCM and supervisory skills

Preparation of integrated checklists incorporating elements of the ‘sick child 
recording form’ 

Creation of a mentorship programme for periodic reinforcement of the skills of 
trained health surveillance assistants

Medicines and supplies Provision of medicines to health surveillance assistants during their monthly 
visits to their designated health centre

Guidance	on	quantification	of	medicines	for	district	health	management	teams

Use of standard operating procedures for logistics management information 
systems to strengthen use and management of medicines and other supplies

Referral Designation of health centres to which health surveillance assistants should 
refer patients

Use of referral notes and feedback on referrals

Involvement of village health committees in finding solutions to facilitate 
referral, such as bicycles or other transport and escorts at night 

Monitoring Monitoring and evaluation desk in the IMCI unit

An iCCM register based on the ‘sick child recording form’ 

Assessment	of	the	quality	of	care	provided	by	health	surveillance	assistants

Motivation Recognition of health surveillance assistants as formal members of the health 
work force

Identification	and	provision	by	village	health	committees	of	adequate	housing	
for health surveillance assistants in hard-to-reach areas 

District-based village clinic review meetings to strengthen implementation

Innovations Provision of mobile phones to health surveillance assistants to facilitate contact 
and SMS-based reporting 

Commodity-stock reporting
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�e strengths of this pilot project to implement iCCM were the pro�ciency of RDT performance 
and treatment with ACTs; adherence to the recommendation of referring severe cases, infants < 2 
months of age, pregnant women and RDT-negative cases; and the acceptance and involvement 
of community leaders and communities in all activities. �e weaknesses were insu�cient moni-
toring of CHWs (who are sometimes involved in several programmes), lack of blood safety tools 
(such as sharp boxes and gloves), wrong care provision by some CHWs and shortage of medicines 
in some districts, particularly co-trimoxazole. �e next steps for the national health authorities of 
Senegal are to expand iCCM to remote rural villages, to ensure its sustainability and to improve 
referral and transport of severe cases to higher levels of care.

5.3  Uganda
In Uganda, groups of CHWs are known as ‘village health teams’ and are chosen by the communi-
ty on the basis of their ability to read and write and to ensure a gender balance. �ere are four or 
�ve village health teams per village, two of which care for sick children within iCCM. �ey identi-
fy danger signs in newborns on days 1, 3 and 7 a�er delivery and refer them if necessary, and they 
detect malaria with RDTs, pneumonia with respiratory timers, diarrhoea and acute malnutrition 
in young children. Village health teams receive 5 days of training in basic health promotion and 
iCCM from district trainers (of whom there are six per district) and are certi�ed. �ey use lam-
inated pictorial job aids, paper registers and their own mobile phones to report weekly on cases 
and drug stocks (‘mTrack’). �ey are supervised at quarterly meetings at the district level. �ey 
receive no �nancial compensation but are o�ered incentives such as bicycles and T-shirts.

In the algorithm used by village health teams, all cases, including severe febrile illness, are test-
ed for malaria with RDTs to minimize the risk for stock-outs of medicines at health facilities 
and to maximize compliance with referral. Pneumonia is treated on the basis of fast breathing 
only; cough or di�cult breathing is not a necessary symptom. Children with severe RDT-negative 
febrile illness still receive pre-referral rectal artesunate but no antibiotics. 

�e programme (FIGURE 6) is led by the Ministry of Health, supported by WHO and UNICEF, 
and has been implemented in 54 districts. Four years elapsed between the start of preparation 
of the programme up to the planning of its implementation at national scale (112 districts). �e 
two main indicators out of nine are that 80% of children < 5 years with non-severe illness receive 
appropriate treatment within 24 h of the onset of illness and that 80% of severe cases, including 
newborns with danger signs, are promptly referred to formal providers. 

Scaling-up to national level is based on a comprehensive proposal funded by the Global Fund to 
Fight AIDS, Tuberculosis and Malaria (round 10) and includes preparation of a national medical 
store to supply medicines in response to information provided by the SMS-based reporting sys-
tem ‘mTrac’, analysis of the results of a review of early implementation of the programme, pilot 
implementation of iCCM in the private informal sector and formation of stronger links between 
health facilities and village health teams in a quality improvement model. To address the last aim, 
pages to be �lled in by village health teams have been added to the ‘mother–child health passport’.

�e mTrac reporting system has had good results; more than 80% of village health teams report-
ing no stock-outs of target medicines. �e distribution of diseases was found to vary geographi-
cally, malaria representing 27–67% of cases, pneumonia 20–46% and diarrhoea 13–39% of cases 
with a documented diagnosis. Compliance of village health teams was lowest for treatment with 
zinc, followed by antimalarial agents; however, as zinc tablet are co-blistered and strips have to be 
cut, their use may be poorly recorded. Some types of artemether–lumefantrine blister packs ran 
out more rapidly than others, so that village health teams had to divide the dose, by cutting the 
treatment packs. As rectal artesunate was used less o�en than foreseen (in 0.9–3.4% of cases), the 
doses tended to expire. Oral rehydration salts were used rarely, and better diarrhoea treatment is 
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necessary. Malaria RDTs were also not always used, and patients with non-severe malaria were 
sometimes referred to the nearest health facility without a test.

�e main problems were with drug supply through the national distribution system, links with 
health facilities, integration of iCCM (including health information) into the district structure, 
health facility sta�ng, the skills of village health teams, particularly with regard to newborns, 
and coordination of partners and programme inputs. Some lessons learnt are that motivation of 
village health teams (in Uganda, they are not paid) and the availability of drugs are essential for 
proper implementation; public sector support is required to ensure sustainability; working with 
partners who invest in health facilities from the start allows better integration of iCCM into the 
health system; resources must be mobilized; and appropriate resources should be invested in 
advocacy.

5.4  Discussion of country experience
Some common challenges, such as in the supply chain and supervision and the fact that commu-
nity workers are more compliant to guidelines than health workers at health facilities, were seen 
in all three national programmes, even though they were organized di�erently. Various models 
of CHW services have been used, depending on the health system and the cadres of CHWs avail-
able. In some countries, CHWs travel door-to-door, while in others they are based at health posts 
or small village clinics. �e de�nition of CHWs should be kept �exible to allow their integration 
into di�erent systems. �e common purpose of these systems is to provide services as close to the 
household as possible.

FIGURE 6. 
Components of the iCCM programme in Uganda
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Various algorithms have also been used in di�erent countries. Although some adaptation to local 
conditions is necessary, a number of evidence-based elements of the algorithm are universally 
applicable and should not be changed (see FIGURE 3 page 16). One is to assess malaria RDT neg-
ative children for cough and diarrhea rather than to refer them all; another is that all febrile 
children with danger signs should receive pre-referral antibiotics, especially when the result of a 
malaria test is negative. Ideally, an injectable antibiotic should be given to such children, but in 
most countries the use of injectable formulations at community level is considered inappropriate. 
Another element is to refer severely febrile children without wasting time performing a malaria 
RDT. �is latter recommendation might however change in the future with decreasing malaria 
transmission. In Zanzibar, for example, severe cases are tested for malaria before referral because 
the prevalence is now extremely low, and documentation of each case is essential in order to 
receive certi�cation of elimination. Amoxicillin should be used for �rst-line treatment of pneu-
monia, because information on pneumococcal sensitivity to co-trimoxazole is rarely available at 
country level. Furthermore, treating pneumonia at community level with amoxicillin has been 
shown to be safe, and there is limited evidence of any bene�t of the use of co-trimoxazole, which 
is best reserved for prophylaxis in HIV-infected patients. Many national programmes are keeping 
co-trimoxazole for the treatment of pneumonia until a cheap formulation of amoxicillin for chil-
dren and an adapted formulation (small quantity) for newborns become available.

Not all referrals from the community are for life-threatening conditions, some being for per-
sisting conditions. Health facilities o�en do not have protocols to manage them and do not o�er 
better care than that provided at community level. In certain situations patients could bene-
�t from direct referral to hospitals, especially in countries such as Malawi, where the distance 
between health centres and hospitals is shorter than that between CHWs and health centres. In 
Senegal, referral to a hospital through a health centre is mandatory. Whatever referral system is 
chosen, the problem of low compliance to protocols by health facility workers remains, with the 
paradoxical result that facility-based providers o�en give poorer service than CHWs. �e quality 
of care in health facilities, including hospitals, must therefore be improved, and the minimum 
package of care that should be available at each level should be de�ned. Implementation of iCCM 
provides an opportunity to improve the quality of care by creating and strengthening synergy 
between the community and other levels of care. 

Quanti�cation of tests and medicines was a challenge in all countries implementing iCCM. Sup-
plies for CHWs should be integrated into the drug supply system of health facilities, not only to 
ensure sustainability but also because the shi� of patients treated in the community rather than 
at a facility a�ects the number and type of tests and medicines needed in each location.

Supervision is also an issue, because there were few personnel at health facilities to supervise 
CHWs. Peer-to-peer supervisory visits in the community have been found to be successful, 
although supervision by health facility sta� helps to strengthen the continuity of care between 
the two levels.

�e reporting of community-level data on malaria, pneumonia, diarrhoea and cases referred to a 
health centre is o�en not included in the data reported at district or national level. �e national 
health information system should report as separate data, the cases treated for the three condi-
tions and cases referred at the community level. 

Operational research should be conducted during implementation of iCCM, including studies of 
the clinical outcome of febrile children with no obvious cause of fever and negative RDT results, 
children with severe pneumonia and newborns with bacterial sepsis; for the last group, initial 
results should be available at the beginning of 2014. Such research is necessary to monitor the 
impact of iCCM on health and to test practical changes to the current iCCM algorithms. 
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6.  Private for-profit sector  
 experience in community  
 management of fever

�e private-for-pro�t sector is a diverse group of entities that make a pro�t by delivering care. 
�ey range from private establishments sta�ed with clinicians to accredited drug dispensers and 
informal street drug vendors. �ey play an important role of the health care system in many 
countries: 30–70% of febrile children in Africa are treated in the private sector, especially infor-
mal drug sellers (WHO, 2011c). As the private sector is so diverse, all segments must be consid-
ered in strategies for interventions, monitoring and research. Involvement of the sector can be 
enhanced by positive incentives, such as transmission of knowledge and training, accreditation 
or certi�cation schemes, pro�t, social recognition and social marketing. 

�e services o�ered vary by location, but, wherever medicines are sold over the counter, over-
treatment with antimalarial agents and antibiotics is a common problem; the worldwide threat 
represented by increasing drug resistance means that such practices in the private sector cannot 
be maintained or encouraged. In the absence of regulations and enforcement mechanisms to 
ensure that certain medicines are delivered only by prescription, more e�ective systems must be 
used to protect these medicines from misuse. One solution is to promote diagnostic testing, with 
a con�rmatory diagnosis at the site at which the antimicrobial agent is sold. If there is no com-
pensation mechanism, however, this strategy may represent a direct �nancial con�ict of interest 
for the provider; solutions must be found to promote selling the correct treatment even at the 
risk of losing revenue. Use of malaria RDTs can decrease overtreatment and thus decrease the 
risk for development of resistance, direct the patient and provider to an alternative diagnosis and 
appropriate treatment for non-malaria disease and rationalize health system expenditure. Malar-
ia RDTs are promising for malaria diagnosis in the private sector. �e main reason for overtreat-
ment with antibiotics in both the public and the private sector is the risk of pneumonia, for which 
there is presently only a clinical test (measurement of respiratory rate) and no diagnostic device. 
While clinical determination of the respiratory rate is cheap, it is better performed when tools 
such as timers are used. Diarrhoea is o�en erroneously treated with antibiotics, especially in the 
private sector, when e�ective treatment such as oral rehydration salts and zinc should be given 
instead.

Currently, few malaria RDTs are used in private clinics or sold in pharmacies, and they are o�en 
expensive and of variable quality. In a survey of RDT stocks, prices, and quality in private outlets 
in the Central African Republic, Nigeria, Peru, the Philippines, Senegal and the United Repub-
lic of Tanzania, RDTs were available in 35 of 324 (11%) private facilities, the prices ranged from 
US$ 1.00 to $16.81, and only 64% passed quality control (Albertini et al., 2012). �ese results sug-
gest that quality assurance and quality control are essential in the private sector, as in the public 
sector. Consideration should be given to monitoring, as enforcement of regulations is di�cult in 
the for-pro�t sector.

Use of malaria RDTs in the private sector could be increased in a number of ways. �eir use could 
be promoted in all settings, but a better approach would be to apply certain criteria, such as start-
ing in areas with low rather than high malaria prevalence, where management of non-malaria 
febrile illnesses is available, and in the formal rather than the informal private sector. Financing 
and delivery mechanisms should also be carefully considered. Rather than �nancing ACTs only, 
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programme aiming to improve the quality of malaria case management in the private sector 
should include �nancing and delivering of RDTs, ACTs, as well as diagnostics and medicines 
for the integrated management of non-malaria fevers. Financial incentives should be introduced 
to promote use by both retailers and consumers of RDTs rather than clinical diagnosis; retailers 
should not decide the choice of treatment a�er a RDT result; consumers should demand the cor-
rect medicine a�er a RDT result; and bodies that �nance initiatives targeting the private sector 
should support use of both RDTs and ACTs rather than ACTs only. Several solutions have been 
proposed by Ramanan Laxminarayan to tie the �nancing of RDTs and ACTs: subsidize RDTs to 
make them more pro�table for retailers, who would then prescribe ACTs according to the RDT 
result; give consumers only the appropriate treatment, thus saving costs; and ensure that the 
costs of subsidies for RDTs are covered by the savings on ACTs. One study showed that subsidiz-
ing RDTs can increase the use of RDTs, without decreasing the use of microscopy (Cohen et al., 
2012). For example, ACTs could be sold at a retail price of US$ 1.00 if bought without a RDT but 
could be free of charge if an RDT has been purchased at a price of US$ 0.40. If the pro�t margin 
on ACTs was US$ 0.30 and that on an RDT at least US$ 0.30, the retailer would be better o� with 
a two-step sale. Such models could be applied in malaria programmes covered by vertical fund-
ing but not in programmes for pneumonia and other non-malaria causes of fever, as there is no 
integrated programme targeting the private sector. Programmes to improve the quality of care in 
the private sector should be linked to the ‘universal health care’ agenda1 for primary health care.

In Uganda, two thirds of febrile children are treated in the private sector, especially drug shops, 
where the quality of care is poor and medicines are used irrationally. Implementation of the 
‘a�ordable medicines facility for malaria’ in this country resulted in overuse of ACTs for non-ma-
laria causes of fever. A pilot project (Awor et al., unpublished study) was therefore initiated to 
introduce integrated case management of malaria, pneumonia and diarrhoea in drug shops. 
During 8 months, 44 drug shops were given subsidized pre-packaged drugs, free malaria RDTs, 
respiratory rate timers and training in social marketing. �ey were supervised once a week for 4 
weeks, then twice a month and then once a month. Intervention shops were compared with 40 
control shops in similar districts, where presumptive treatment with ACTs was customary and 
amoxicillin prescribed without respiratory rate measurement. Caregivers were interviewed on 
leaving the shops, and before-and-a�er household surveys were conducted. �e characteristics of 
the patients were similar at baseline and at follow-up, as well as for intervention and control. A�er 
the intervention, RDT use increased by almost 90% in the intervention group, and, 74% of chil-
dren in the intervention group who had cough and fast breathing received amoxicillin as com-
pared with only 33% in the control group. �e respiratory rate was counted in 55% of children 
with cough in the intervention group. While co-trimoxazole and overall antibiotic use decreased 
compared to the pre-intervention period, 60% of children in the intervention group and 74% in 
the control group still received an antibiotic. �e respiratory rate was measured by 78 of the 80 
vendors surveyed. Of children with diarrhoea, 77% were treated with oral rehydration salts and 
zinc in the intervention group and only 5% in the control group. �e household survey showed 
that more people chose drug shops for care and fewer used private clinics a�er the intervention, 
while use of public health facilities remained the same. �e conclusion was that integrated man-
agement of malaria, pneumonia and diarrhoea in the private sector is possible and improves 
the quality of care for diarrhoea; the results for malaria and pneumonia are still being analysed. 
Diagnostic testing became more popular, and parents were willing to take their children to drug 
shops, at the expense of attendance at private clinics but not at public facilities.

Cambodia, which has embarked on a malaria elimination programme, has 10 years of experience 
with use of ACTs and RDTs in the private sector. A package of social marketing interventions 
that mirrored activities in the public sector was tested (Sim et al., unpublished study), includ-

1 http://www.who.int/universal_health_coverage/en, accessed 6 September 2013.
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ing providing accessible high-quality medicines and tests and having responsible providers and 
informed patients. A major component was communication to change behaviour in both private 
sector providers and communities. �is included training and medical information for providers 
and mass communication campaigns via radio and mobile video units for communities. �e 
same RDT and ACT products are used in the public and private sectors but with di�erent brand 
names. Pricing is con�gured to be a�ordable for patients (adult dose of ACT, US$ 0.62; RDT, 
US$ 0.25) while also giving providers large pro�t margins to encourage testing (adult dose of 
ACT, US$ 0.21; RDT, US$ 0.20). Training of providers is important and includes how to act on 
an RDT result, which drugs to prescribe, which patients to refer, national treatment guidelines, 
the ban on monotherapy and updated information (e.g. on discontinuation of chloroquine). �is 
information is covered in a 1-day training course. ‘Medical detailing teams’ consisting of doctors 
and pharmacists visit the drug vendors to reinforce the training, answer questions and provide 
support. In 2012, 1854 private providers were trained, 5870 supervisory visits made to 1404 out-
lets and 106 355 RDTs performed, of which 80% were negative. In a survey of the response to 
‘mystery clients’, 42% of the providers advised a blood test, and 54% of these o�ered to do the test. 
Formally trained providers were more likely to o�er the test than untrained providers, and most 
providers were reluctant to sell antimalarial agents without a prior blood test. Some, however, 
still believed that RDTs cannot ‘see the parasite’. Problems were encountered in performance of 
the test: only 38% of providers used the correct volume of blood because of di�culty in using a 
pipette, only 40% waited the full time (20 min) before reading the result, and only 16% disposed 
of the lancet in a sharps box. �e commonest presumptive diagnosis in RDT-negative patients 
was typhoid (67%), and they were given the drug ‘cocktails’ that unfortunately remain popular. 
During ACT stock-outs, the price increased and ACTs were replaced by chloroquine rather than 
artemisinin monotherapy, the stocks of which decreased, from 6% to 1%. �us, in order to main-
tain the quality of services in the private sector, an integrated package of interventions should be 
provided that includes provider training and supervision, consistent supplies, patient informa-
tion and monitoring. 

In Cambodia, a public–private mix programme has been launched by the Ministry of Health to 
address the growing problem of drug resistance. �e objectives include ensuring that counterfeit 
drugs and monotherapy are no longer available, all patients receive a parasitological diagnosis 
and appropriate treatment according to the national policy, and routine surveillance data are 
collected from the private sector. �e activities included mapping, assessment, orientation, prepa-
ration of resource material, training of public and private providers, establishment of a referral 
system for the private sector (with a referral slip), supervision and establishment of a surveillance 
system. �e programme has experienced some success. Private sector providers better under-
stand disease management and referral of clients, and public sector providers are seeing more 
patients with less severe disease because of earlier referral. Patients have better access to appro-
priate diagnostic and treatment services. Regular supervision, a committed public sector team 
and reporting mechanisms were found to be important in order to document where patients seek 
treatment and what they do a�er they are referred. �e programme is being scaled-up nationally 
to include companies and industries. 

�e ACT consortium has undertaken operational research on malaria in the private sector in the 
United Republic of Tanzania (Briggs et al., 2012). In the rural provinces of Mwanza and Mtwara, 
data were collected on clients attending randomly selected private sector outlets in order to obtain 
baseline information on the parasite prevalence in this population and to determine whether 
patients with documented malaria received antimalarial treatment. Of the 13.5% clients with 
malaria, only 69% bought an ACT, while 80% of the people who bought ACTs did not have malar-
ia. Five studies linked to the ACT consortium are determining whether RDTs can improve target-
ing of ACTs in the private sector. 
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In Uganda, a pragmatic cluster-randomized trial of RDTs is being conducted in registered drug 
shops in Mukono district (Mbonye et al., 2012). Preliminary data showed that 58% of clients test-
ed with an RDT were positive. Of these, 99% were treated with ACT, while only 2% of RDT-neg-
ative clients received ACTs. At the time of the meeting, the treatment status of one of three of 
RDT-negative clients was unknown. Even in the worst-case scenario – that all those who received 
unknown treatment were non-compliant to test result – the overall adherence rate was at least 
81%. A qualitative assessment indicated that RDT testing at drug shops was well accepted by 
both patients and providers. Only 1% refused to pay for an RDT. Drug vendors referred 25% of 
RDT-negative clients, although referral slips were almost never used. When clients of private drug 
shops were asked how much they were willing to pay for RDTs and ACTs, 70% said they would 
pay ≥ US$ 0.35 and 25% would pay ≥ US$ 1 for an RDT, while 70% would pay ≥ US$ 1 and 25% 
would pay ≥ US$ 3 for an ACT. �e studies required to understand how RDTs should be deployed 
in the private sector overlaps to a certain extent with that identi�ed for the public sector, such as 
the best strategies for managing malaria-negative clients and the transmission intensities that 
are priorities. Other issues are speci�c to the private sector, such as the optimal costs and pro�t 
margins for RDTs and medicines; how best to persuade clients and providers to act appropriately; 
how to integrate private sector services into the broader health system; the e�ects on the public 
sector of introduction of RDTs in the private sector; and integration of surveillance systems and 
tracking of cases. Despite these questions, it appears to be possible to use RDTs in at least some 
segments of the private sector, with appropriate support.

General discussion
�e challenges to improving the management of febrile patients in the private sector are similar 
to those faced in the public sector. Interventions in the private sector must be surveyed and mon-
itored routinely, just as in the public sector, ideally as part of other health management systems. 
Quality of care and quality of products are especially hard to ensure in the private sector. Empow-
erment of consumers, by giving them information and managing their expectations, might main-
tain consistency and quality in this sector, as in the public sector. Branding and social franchising 
could help consumers to identify good-quality products and services, representing ‘so� regula-
tion’ to encourage the private sector conform to quality standards. Formal regulatory and policy 
measures could also be considered, such as to prohibit medicines that should no longer be used, 
including monotherapy with sulfadoxine–pyrimethamine or an artemisinin. 

A notable observation in Uganda was that drug vendors welcomed inspectors rather than fearing 
them, because of the positive association with formal authorization. Authorization to o�cial-
ly diagnose malaria and pneumonia and to dispense antimicrobials stimulated them to �ll in 
registers and to interact more openly with the public sector. It also gave them credibility in the 
community. �e registers will be useful for monitoring and supervision.

One lesson learnt from the ‘a�ordable medicines facility for malaria’ (AMFm) is that the private 
sector can e�ectively distribute commodities even in remote areas. In the management of fever, 
quality must be ensured and services provided rather than only commodities. �e public sector 
might therefore oversee the private sector to guarantee quality of care. How the quality of care in 
the private sector should be measured is not clear but could be studied by methods used in iCCM 
programmes, if they can be used for all types of private providers.

Di�erent countries are at di�erent stages with regard to malaria prevalence, use of the public and 
private sectors and access to RDTs and ACTs. In Uganda, the prevalence of malaria is still high 
and there are inadequate resources to ensure universal access to diagnosis and treatment. It is 
therefore unclear whether Uganda should encourage private sector involvement. Realistic, feasi-
ble guidance should be given to countries on providing access to RDTs. Although pilot studies 
have been conducted in the private sector, the only country to have deployed RDTs and ACTs 
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for several years on a large scale is Cambodia. Moreover, it is not known whether proper use of 
RDTs can be achieved in the private sector without subsidies or whether other strategies should 
be investigated, such as using wholesalers and pro�t margins in national distribution systems 
to contain prices in the private sector. Subsidies are o�en the only way to promote demand for 
high-quality products.

Country experiences have brought to light a number of issues. A recurrent problem is the man-
agement of febrile patients with negative RDT results: selling a cocktail of drugs, as in Cambodia, 
and selling antibiotics or referring patients systematically, as in Uganda, are not appropriate solu-
tions. Referral was poor in most settings because referral is considered a failure by drug vendors. 
It was found that the intense supervision during pilot implementation cannot be sustained on a 
larger scale. During wide-scale implementation in Cambodia, supervision did not signi�cantly 
improve the quality of care provided by drug shops. �e question of whether investment in the 
private sector should be a long-term or an interim solution is legitimate, as the private sector may 
never provide high-quality care in resource-constrained settings. When health care providers 
are fully trained, supervised and monitored and the government subsidizes high-quality com-
modities, little di�erence is seen with private entities, public health facilities or with CHWs. �e 
accredited drug dispensing outlets in the United Republic of Tanzania have nevertheless become 
o�cial bases for interventions led by the public sector, and formal private clinics are fully inte-
grated into the health care system, with performance equivalent to that in the public sector. In 
India, free treatment of tuberculosis is available through the private sector. Interestingly, most 
care in some developed countries is given by private providers who are managed and regulated 
by the public sector. In many developed countries the private sector is strongly regulated and the 
informal private sector is virtually inexistent. Only regulated pharmacies administer treatment, 
while private practitioners and clinics provide care to patients in order to avoid potential con-
�icts of interest. In southern Switzerland, for example, the right of private practitioners to sell 
medicines directly to patients was revoked , and several laboratory procedures can no longer be 
performed by the clinicians as part of their private clinical practice . 

�e quality of care also varies widely in the public sector. For example, in India, unquali�ed, 
untrained providers work in Government health facilities in the rural south of the country, while 
fully quali�ed medical doctors work in Government health facilities in Northern cities (Das et 
al., 2012). One study (Das et al., unpublished study) showed that clinicians working in parallel 
in both sectors provided better quality of care in their private practice. Expansion of the private 
sector with strong vertical supervision by the public sector will require strengthening of the lat-
ter. Community involvement might improve the accountability of the informal private sector, as 
shown in iCCM programmes. Communities are sensitive to branding and o�cial accreditation. 
Parents can o�en appraise the quality of care, and their capacity should be strengthened by health 
education. 
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7.  Moving forward: research  
 priorities

7.1 Management of fever in children and adults living in various 
geographical areas

Much research is required on the causes and management of fever (BOX 3). Further studies are 
needed to measure the burden of diseases, to study clinical outcomes of patients with di�erent 
conditions, to form the basis for the development of new diagnostics, vaccines and other preven-
tive modalities; and to form the basis for new management strategies and health interventions, 
including changing care-seeking behaviour. 

In view of the diversity of diseases and their context-speci�c determinants, multi-centre, mul-
ti-country studies should be conducted in low- and middle-income countries in Africa and Asia. 
�e number of study sites necessary to obtain representative data on the distribution of febrile 
illnesses is di�cult to �x because the epidemiological determinants of diseases associated with 
fever vary by site, country, region and continent. For each illness, the right diagnostic test (e.g. 
the best test to detect acute disease rather than chronic carriage) and the right sample (e.g. blood, 
urine, nasopharyngeal swab) must be selected carefully to form the basis for a robust case de�ni-
tion. Studies of single pathogens or diseases are unhelpful as they do not address the prevalence of 
the disease among all febrile illnesses or in relation to other diseases. Studies that include severe 
cases are most likely to produce results that can avert deaths. Once the causes of fever are known, 
however, giving clinicians long lists of all the possible diseases that cause fever should be avoided 
and focus placed on prevalent illnesses, those that cause substantial morbidity or mortality and 
those that require special clinical management. 

BOX 3. RESEARCH QUESTIONS RELATED TO CAUSES AND  
MANAGEMENT OF FEVERS

•	 Distribution of causes of fever of various levels of severity (mild, moderate, severe)

•	 Distribution of the causes of fever in different age groups (including adults, children aged 
5–10 years, newborns)

•	 Distribution of the causes of fever in different geographical areas

•	 Clinical predictors to differentiate diarrhoea, ARIs and nonspecific fever syndromes

•	 Point-of-care tests to identify patients with severe febrile illness

•	 Point-of-care	tests	to	identify	patients	with	ARIs	who	require	antimicrobial	treatment

•	 Point-of-care	tests	to	identify	patients	with	nonspecific	fever	who	require	antibiotic	
treatment

•	 Specific microbiological point-of-care tests for patients living in specific geographical 
areas (e.g. for scrub typhus in adults in Asia)
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Information on resistance to �rst-line antimicrobial agents is essential for updating treatment 
guidelines and policies. �e information should be based on susceptibility in the laboratory and, 
when appropriate, on the results of new studies of the clinical outcomes (cure or treatment fail-
ure) of patients, keeping in mind that currently available diagnostic tools to detect bacterial sepsis 
lack sensitivity. 

Interest is growing in morbidity and mortality due to viruses, particularly those of respiratory 
origin. �e intention of the ‘battle against respiratory viruses’ (BRaVe) initiative,1 launched by 
WHO and UNICEF, is to identify gaps in knowledge and tools for e�ective interventions against 
respiratory viruses and to draw up a research agenda that re�ects priorities in public health in this 
area. A multi-country case–control study, called ‘pneumonia etiology research for child health’ 
(PERCH),2 is under way, led by the Johns Hopkins School of Public Health, in which hospitalized 
children with severe lower respiratory tract illness are being enrolled to determine the causes 
(both viral and bacterial) of severe pneumonia and the risk factors associated with the syndrome.

Current iCCM, IMCI and IMAI algorithms could be used as references, but research should be 
conducted to identify the gaps in the present algorithms. �e studies should not be limited to 
conditions or diagnostic tests that can be managed by CHWs or clinicians at peripheral health 
care facilities but also include prevalent diseases that require management at the hospital level.

Hospital-based studies of severe cases are important in assessing management strategies that can 
reduce mortality rates. �e hospital admission process must be understood in order to interpret 
the data and to identify possible selection bias, which could explain why some infections are not 
reported. Outpatients should also be studied in a case–control design to understand possible risk 
factors (clinical, biological, social, economic and environmental) for progression to severe disease 
in order to improve the triage of patients for admission; strategies to prevent severe disease and 
death; and predictors of severe disease. �ese predictors, once validated, could then be included 
in IMCI or IMAI.

Standard protocols, case report forms, case de�nitions, sample collection, diagnostic testing and 
case de�nitions are essential. When possible, case de�nitions should re�ect the IMCI and IMAI 
classi�cations and those in the di�erential diagnosis tables of hospital manuals. A history of fever 
or elevated temperature should be the signal, as the vast majority of acute infectious diseases 
present with fever. Diagnosis of a disease that causes fever should be based on both clinical and 
laboratory results. In the absence of clinical data, colonisation, chronic carriage and concomitant 
infections (that are not the direct cause of the acute febrile episode) can be wrongly interpreted as 
the cause of fever. Similarly, clinical data alone are insu�cient, as they are neither sensitive nor 
speci�c enough for most diseases that cause fever. To di�erentiate possible pathogen colonization 
or concomitant infection, the case–control study design would be appropriate with asymptomatic 
individuals selected as controls. 

In order to estimate incidence and prevalence rates of disease, it is moreover necessary to de�ne 
the pro�le of the patients and the reference population; however, it is not always easy to obtain 
estimates of the number of patients admitted with fever, the number of febrile patients attending 
health facilities, the number of febrile episodes in a community or the proportions of sick people 
in the community who seek treatment in health facilities and in the private sector. One solution 
might be to conduct studies in areas where such data are monitored in a demographic surveil-
lance system or where recent household surveys have been conducted. In the absence of such data, 
it is di�cult to estimate incidence or prevalence rates of diseases causing fever. 

Much international research is focused on pneumonia and diarrhoea in children. Etiological 
studies should therefore address nonspeci�c (non-localizing) fever a�er exclusion of patients with 

1 http://www.who.int/in�uenza/patient_care/clinical/brave/en, accessed 6 September 2013.
2 http://www.jhsph.edu/research/centers-and-institutes/ivac/projects/perch, accessed 6 September 2013.
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pneumonia or diarrhoea. �e diagnostic criteria for pneumonia should be improved, as cough 
or di�cult breathing plus fast breathing, the criteria used in iCCM and IMCI, are sensitive but 
not speci�c. In addition the criteria for clinical diagnosis and management of adult pneumonia 
need better understanding. Some studies indicate that fever could be added to the pneumonia 
algorithm to increase its speci�city for young children. In newborns, fast breathing is not a good 
predictor of either pneumonia or bacterial sepsis. A study of the etiology of neonatal infection 
in South Asia (ANISA)1 is under way in four communities in Bangladesh, India and Pakistan, in 
which village health workers are following up mothers throughout pregnancy and a�er delivery 
in order to monitor newborns closely a�er birth. 

Studies on the causes of fever raise a number of ethical issues. O�en, patients are treated with 
antimicrobial agents in the absence of evidence-based criteria. Ethical review committees might 
consider a study unethical if certain groups are deliberately excluded from receiving antimicro-
bial treatment, even in the absence of clear evidence in favour of the treatment. Ethical questions 
also arise when samples are taken from patients for future testing before it is known which labo-
ratory tests will be performed. Double informed consent is generally required – one for the study 
itself and the other for sample and data repository – and this is o�en not obtained. In the same 
way that good-quality care must be ensured for febrile patients included in etiological studies, 
there should be standard national guidelines for the level of care at which patients are recruited. 
�e results of diagnostic testing performed on site should be given immediately to health care 
workers to guide patient management. As in other clinical studies, all data should be made anon-
ymous, although a logbook with personal information may be kept in order to �nd the patient if 
medical follow-up is needed on the basis of the results of laboratory examinations. 

7.2 Diseases to be included in adaptations of IMCI, IMAI and other fever 
management algorithms

Adaptations of the IMCI and IMAI algorithms and new algorithms for the management of fever 
should be focused on diseases that cause high mortality, are treatable and have clear implications 
for patient management or for reduction of transmission. For example, emerging infectious dis-
eases are epidemic-prone, so that, even if they are di�cult to treat, they must be identi�ed by 
clinicians in order to control infection and apply other interventions. 

�e �rst criterion should be that the disease contributes to mortality attributable to an acute 
febrile illness, with a combination of high incidence and a high case fatality rate; such data are 
not currently available for many non-malaria febrile illnesses. �e potential bene�t of including 
diseases that are frequent but not dangerous (e.g. tonsillitis in children under 5 years), are uncom-
mon or occur in epidemics (e.g. borreliosis) in algorithms should be carefully weighed.

�e next criterion is that the disease is treatable. For example, typhoid in children should be diag-
nosed and treated promptly (even if it is mild in the majority of cases), to avoid complications. 
Pyelonephritis is an important cause of severe sepsis in young admitted children, while the short 
and long-term risk of not treating a low urinary tract infection in a child with mild fever is not 
well understood. Acute otitis media in children is usually of viral origin and delayed antibiotic 
prescription in children with no danger signs is a widely used strategy in developed countries 
that could be considered also in developing countries. Rickettsiosis, scrub typhus, leptospiro-
sis, brucellosis, histoplasmosis and borreliosis, that can lead to serious complications and death, 
should be considered for integration into algorithms in the settings in which they are prevalent 
(at least for adult inpatients in whom these diseases contribute to a signi�cant proportion of fever 
episodes). In HIV-infected patients with low CD4 counts, cryptococcosis and tuberculosis are 
serious and treatable by particular antimicrobial agents; for example, the detection and referral 

1 http://www.chr�d.org/ongoing-studies/anisa, accessed 6 September 2013.
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of cryptococcal meningitis are already included in the IMAI acute care algorithm. Tuberculo-
sis, brucellosis, trypanosomiasis and leishmaniasis should be suspected in patients, in particular 
when fever is lasting for more than one week.

Acute HIV seroconversion must be considered in adult febrile patients, because the virus is by far 
the most transmissible during this stage. In industrialized countries, in�uenza is actively sought 
in patients with severe ARI who could bene�t from antiviral treatment (which is not the case for 
mild episodes, at least in the absence of co-morbidity) and in children admitted in winter, so that 
they can be grouped in wards by pathogen to avoid nosocomial infections. �e bene�t for tropical 
countries of using the existing in�uenza point-of-care test is unclear, because it lacks sensitivity 
in adults and there is no test speci�c enough to detect concomitant bacterial infection in children. 
�e same problem applies to the rapid test for respiratory syncytial virus.

Some infections with no speci�c therapeutic implications are considered important by clinicians 
even if they are not dangerous; their management may result in overuse of antibiotics. Clinicians 
should be given guidance on the best management of upper respiratory tract infections, which are 
usually of viral origin and self-limiting. Clinicians o�en consider urinary tract infections to be a 
common cause of non-malaria fevers in children, while in fact they represent < 5% of cases; in the 
absence of guidance, clinicians tend to prescribe antibiotics. 

Some diseases cannot be included in the algorithms because of lack of information on the rele-
vance of doing so, and the appropriate level of care at which they should be managed. Literature 
reviews should be conducted to integrate new evidence, although compilation of results may be 
di�cult if di�erent study designs are used. An alternative approach would be to use new tests able 
to identify types of pathogens (viruses, bacteria or parasites) rather than individual pathogens to 
guide treatment (see below).

7.3 Available point-of-care tests for identifying pathogens or host 
biomarkers for inclusion in fever management algorithms

Point-of-care tests, able to guide clinical decisions (as it is the case for malaria RDTs), should be 
included in algorithms for the management of fever. Tests for diseases under surveillance might 
also be useful, even if detection of the causative agent has no implications for management (e.g. 
dengue). New diagnostic tests should be included in algorithms on the basis of performance char-
acteristics and the decisions in the algorithm that will be guided by the results, and not simply on 
their availability. 

A point-of-care test to identify patients at risk for progression to severe illness (‘marker of prog-
nosis’), irrespective of the cause, would be useful at peripheral level. Even a point-of-care test 
to detect severe disease (‘marker of severity’) would be useful, especially for children, in whom 
danger signs are o�en di�cult to detect. Pulse oximeters and similar devices to measure oxygen 
saturation and respiratory rate could be used in combination with other tests; if all the results are 
negative, health workers can be reassured that the patient does not require critical care and can be 
sent home. If the results are positive, the patient might have be admitted or followed up closely as 
an outpatient. Studies of clinical and laboratory predictors of severe or signi�cant disease would 
guide management choices.

Some categories of patients who are only moderately ill but are presently referred according to 
iCCM, IMCI and IMAI because of danger signs would be better managed at the peripheral level. 
For example, children under 5 years with cough and chest indrawing (classi�ed as severe but 
not very severe pneumonia) can be managed safely at the peripheral level and don’t need referral 
(WHO and UNICEF, 2012). Moderately ill children presenting clinically with ARI or malaria 
could be assessed and treated in the community or at a peripheral health facility rather than 
referred to a hospital. Point-of-care tests for severity or prognosis would be useful in this context.
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Tests to identify bacterial infections in general are also needed. C-reactive protein and procal-
citonin can now be measured semi-quantitatively by a POCT, but it is not clear how the tests 
perform for speci�c bacterial infections, di�erent age groups and in di�erent geographical are-
as. Host biomarkers of in�ammation are candidates but have not been studied extensively in 
developing countries. Such tests would be particularly useful at community level, despite some 
limitations, such as the fact that they provide no information on the class of antibiotic needed or 
the antimicrobial resistance of pathogens. Point-of-care tests for respiratory viruses (in�uenza, 
respiratory syncytial virus) are generally not useful because they do not exclude concomitant 
bacterial infections in children and are not sensitive enough in adults.

Randomized controlled trials should be conducted to assess the clinical bene�t of adding a new 
point-of-care test, by comparing the health outcomes of patients managed with iCCM, IMCI or 
IMAI with those of patients managed with an algorithm that includes the test. Trials should be 
conducted in settings where referral is possible and a higher level of care provides an acceptable 
quality of care. All tests should be evaluated to determine at which level of care they could be used. 
A CHW would �nd it di�cult to handle a large number of di�erent tests, and the cost and capacity 
required to introduce new tests should be evaluated. Not all patients would have to be tested with 
all available tests, and clinicians would need guidance to be able to identify which patients require 
which tests. For example, if a test for pneumonia were available, it would be more cost–e�ective to 
use it for patients with cough or di�cult breathing and increased respiratory rate rather than for 
all patients with cough. Several studies have shown, however, that many health workers cannot 
accurately measure the respiratory rate. Ethical issues, such as ensuring the availability of life-sav-
ing measures on site when tests are introduced at peripheral level (e.g. oxygen where pulse oxime-
ters are used), should also be considered. Cost–e�ectiveness studies are essential for determining 
the feasibility of using diagnostics, with di�erent thresholds for applying tests.

TABLE 3 lists existing (in blue) and projected (red) point-of-care tests for children under 5 years of 
age by level of care, particularly primary care. It is based on the assumption that iCCM is prac-
tised in the community and IMCI in health facilities. For adults, in addition to those listed in the 
table, point-of-care tests to detect leptospirosis, rickettsiosis and scrub typhus would be valuable 
in highly endemic areas, for use in high-level health facilities.

7.4 Febrile patients who would benefit from antibiotic treatment
All febrile patients with diseases including pneumonia, bacterial sepsis or meningitis, group A 
β-haemolytic streptococcal pharyngitis, tuberculosis and certain sexually transmitted infections 
would bene�t from antibiotic treatment. Patients with a few other diseases causing fever would 
also bene�t from antibiotics according to the local epidemiology. Based on a study of causes of 
fever (Mayxay et al., 2013) the Lao People’s Democratic Republic has proposed that patients > 5 
years with a negative malaria test receive doxycycline, as approximately 20% of these cases have 
leptospirosis. Adaptations of IMCI and IMAI to include new diseases should be guided by local 
studies showing not only a bene�cial impact on individual health outcomes but also potential 
public health considerations (e.g. potential impact on drug resistance). 

�is question of antibiotic use also depends on the level of care; in general, illnesses seen at the 
peripheral and community level are less severe than those seen in higher-level facilities. �e cost–
e�ectiveness of giving antibiotics to patients with non-severe illness at community level should 
be evaluated. In the absence of tests to de�ne which patients would bene�t from antibiotics, 
some overtreatment is necessary, while minimizing the risk for the development of antimicrobial 
resistance. For example, an evaluation of the feasibility and impact of introducing automated res-
piratory rate counters is needed to determine whether their use can reduce unnecessary antibiotic 
use at community level for patients with respiratory complaints.
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Another approach to evaluating whether antibiotics would be bene�cial to a patient is to post-
pone their prescription to the time of follow-up and assessment 48 or 72 h a�er the �rst visit if the 
patient is not cured. �is approach is e�ective for managing acute otitis media in children and 
sinusitis in adults in Europe. Algorithms for following-up febrile children should be evaluated in 
well-conducted clinical studies and be incorporated into health worker training, which currently 
includes little guidance on follow-up of patients. �e feasibility of follow-up visits and the dis-
tance between the home and a health facility should be taken into account in making decisions on 
antibiotic prescription. Use of this strategy for antimalarial treatment in the United Republic of 
Tanzania was, however, deleterious, as health workers used this consideration as a reason to give 
antimalarial agents to most patients with a negative test. 

7.5  Use of iCCM programmes to strengthen quality of care and use of IMCI 
at public and private health facilities

�e operations research group of the iCCM task force raised a number of questions for research 
on all aspects of iCCM. �ey address improving the quality of care at health facilities to which 
patients should be referred by CHWs and the continuum of care between community and health 
facility levels.

 I What approaches convince clinicians, iCCM workers and private providers to adhere to rec-
ommended fever management algorithms?

 I Why do CHWs adhere to guidelines better than facility-based providers?

TABLE 3. 
Point-of-care tests to be included in algorithms for the management of febrile  
children aged 2 months to 5 years at primary care level (available tests in blue, 
projected tests in red)

Level of care  
(commodities available)

POCTs detecting a pathogen  
or disease

POCTs of severity  
or prognosis

Communities in which 
iCCM is used (pre-referral 
antimalarial medicines 
and antibiotics, rectal or 
parenteral if possible)

Malaria
Typhoid (if highly endemic)
Biomarker of bacterial pneumoniaa

Haemoglobinometer (to guide referral)
Respiratory rate deviceb

Pulse oximeter (to guide referral)
Biomarker of severity (to guide referral 
and/or provision of antibiotics)

Health facilities at 
peripheral level in which 
IMCI is used (oxygen, 
injections, basic 
intravenous fluids) 

Malaria
HIV (if high prevalence) 
Urine dipstick (children < 2 years)
Typhoid (any level of endemicity)
Biomarker of bacterial pneumoniaa

Haemoglobinometer (to guide referral)
Respiratory rate deviceb

Pulse oximetry (to guide use of oxygen 
and referral)
Biomarker of severity (to guide referral
and/or provision of antibiotics)

High-level health facilities 
in which IMCI and parts of 
the IMCI district hospital 
manual are used (oxygen, 
injections, all types if 
intravenous fluids, blood 
bank)

Malaria 
Dengue 
HIV (any level of prevalence)
Urine dipstick (children < 2 years)
Typhoid (any level of endemicity)
Biomarker of bacterial pneumoniaa

Haemoglobinometer (to guide admission 
for transfusion) 
Respiratory rate deviceb

Pulse oximetry (to guide use of oxygen 
and admission)
Glucometer (to guide admission for 
glucose administration)
Lactate (to guide admission)
Biomarker of severity (to guide 
admission and antibiotic administration)

a C-reactive protein, procalcitonin or new host biomarkers
b To guide provision of antibiotics as long as a test for bacterial pneumonia is not available, and to select patients to be tested 

for bacterial pneumonia once a test is available.
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 I What are the e�ects of iCCM on case load and case mix at �rst-level health facilities?

 I Does increased community awareness about non-malaria fevers increase providers’ adherence 
to good practice?

 I What approaches can be used to educate consumers about what to expect from health workers 
at community and health facility levels?

 I What are the criteria for selecting appropriate private sector providers to maximize coverage of 
sick children with curative services?

 I How can access to health care be increased through the private sector without undermining 
the public sector?

 I What approaches would increase the acceptability of iCCM workers to health workers in for-
mal health facilities?

 I How can vertical programmes (for malaria, tuberculosis, HIV) be included in iCCM for inte-
grated management of fever?

 I How can countries and partners integrate curative care with preventive services (for newborns, 
health promotion, preventive chemotherapy) in the community, in the private sector and at 
health facilities?

 I What models of interaction between public and private sectors – including ‘empowered 
demand’ – would ensure the complementarity of services?
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8.  Key recommendations

 I Diagnostic testing and treatment for malaria should be deployed as part of programmes pro-
moting the integrated management of febrile childhood and adult illnesses.

 I Evidence and lessons learnt from implementation should be taken into account in scaling- up 
iCCM at community level and IMCI and IMAI at health facility level. 

 I �e essential elements of the generic iCCM algorithm should remain unchanged in country 
adaptations.

 I A continuum of care is important in the management of fever. �erefore, iCCM should be 
accompanied by strengthening of the quality of care in both health centres and hospitals. 

 I Programmes aiming to improve the quality of malaria case management in the private sector 
should include the diagnosis and treatment of common non-malaria causes of fever.

 I Carefully standardized studies of various diseases and pathogens implicated in the causation 
of fever, including susceptibility to antimicrobial agents, should be undertaken at di�erent lev-
els of health care and in di�erent epidemiological settings, seasons and age groups. 

 I Research on new strategies for e�ective diagnostic testing and treatment of febrile illness 
should be encouraged, with clinical outcomes as the primary end-points. �e results could be 
used to adapt IMCI and IMAI, by modifying or extending the diseases in the current WHO 
algorithms on the basis of health care needs.
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Annex 1.
MANAGEMENT OF MALARIA AND NON-MALARIA  
FEVER AT PERIPHERAL LEVEL: PRELIMINARY REVIEW  
OF THE EVIDENCE
Valérie D’Acremont, WHO Global Malaria Programme and Swiss Tropical and Public Health Institute

A1. Definitions of malaria and non-malaria fever
For the purpose of this review, ‘fever’ is de�ned as an acute febrile episode in a child or adult iden-
ti�ed from a report of recent fever (≤ 7 days) or elevated axillary temperature (≥ 37.5 °C). If fever 
is accompanied by danger signs or other signs of severe illness, the patient may require referral for 
assessment and hospital admission. When the result of a malaria test (rapid diagnostic test [RDT] 
or microscopy) is positive for a patient with fever, as de�ned above, the episode is considered to 
be malaria. When the result is negative, the fever is considered not to be due to malaria and is 
sometimes referred to as ‘non-malaria febrile illness’.

�ese de�nitions are suitable for the clinical management of patients and hence decisions on 
treatment. All patients with a positive malaria test result should be treated with an antimalarial 
medicine, while those with a negative result do not require such treatment. A positive test result 
does not necessarily correspond to the unique cause of the illness, as fever in some patients with a 
low Plasmodium parasite density might be due to a disease other than malaria. From the clinical 
point of view, all patients should be fully assessed, as they may have more than one disease (e.g. 
malaria and pneumonia) and would require more than one treatment. 

A2. Incidence of fever 
�ere are no reliable data on the incidence of febrile episodes in countries endemic for malaria. 
�e incidence rates of malaria have been reported but not those of fever in general. In the few 
available studies, the incidence in children < 5 years was 2–7 per person per year. In a review of 
three studies in Zimbabwe, two in northern Sudan and one each in Mali, �e Gambia and Sao 
Tome and Principe, the mean incidence in children < 5 years was 5.98 episodes per person per 
year (Gething et al., 2010). In a study in the United Republic of Tanzania, the incidence of fever 
reported in children under 5 in the community decreased between 2005 to 2008 from 4.9 to 3.2 
per person per year (Alba et al., 2011). In Papua New Guinea, the incidence in children under 
3 years was four episodes per person per year (Senn, 2011). All the studies were based on either 
weekly active case detection or community cross-sectional surveys of fever in the previous 2 
weeks. Interestingly, in a study in Kenya of episodes that had occurred during the past week in 
a rural area, the incidence was 9.8 episodes per person per year in children under 5 and 3.8 in 
people over 5 years. For people in the same age groups but living in urban areas, the incidence was 
2.4 and 0.6 episodes per person per year, respectively. When episodes that had occurred during 
the previous week were counted, however, the incidence was two to four times lower in rural areas 
and 1.5 and 2 times lower in the urban setting because of recall bias (Felkin et al., 2010). 

�e rates measured thus varied widely among studies because of di�erences in the de�nition of 
fever, the type and frequency of surveillance, the sampled population, the epidemiological setting 
and season.
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A3. Treatment-seeking behaviour and malaria testing
Patients presenting with fever might decide to see a community health worker, go to a public 
primary health care facility or a private health facility, go directly to a pharmacy or drug shop or 
stay at home with or without automedication. �e proportions of patients who take each decision 
depends on the structure of the health system, including whether it serves children or adults, 
whether it is a public or private system, the distance to the nearest facility, the availability of 
transport and local habits. 

According to the 2011 World malaria report (WHO, 2011), about 25% of febrile children globally 
receive treatment in the public sector, 3% at community level, 10% in the formal private sector, 
5% in pharmacies and 30% in the informal private sector; 30% do not receive treatment. Large 
variations are seen by region and country (FIGURE A1).

FIGURE A1. 
Proportion of febrile children receiving treatment from different sources, 2008–2010

 CHW, community health worker

Source: WHO (2011), Figure 6.6, p. 41.
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In a review, Crowell (2013) found that about half of all cases of fever received some treatment 
in the o�cial health sector in most studies, and the proportion was higher for cases of greater 
perceived severity (Deming et al., 1989; Mwenesi, Harpham, Snow, 1995; Ruebush et al., 1995; 
McCombie, 1996; �éra et al., 2000; Salako et al., 2001). �e studies included in the review were, 
however, 11–22 years old, and practices may have changed. 

Household surveys to determine treatment-seeking behaviour for febrile children in six African 
countries in 2008–2010 demonstrated a continuing dominance of the private sector for treatment 
of fever in children (Littrell et al., 2011). Most caregivers sought treatment outside the home, and 
private outlets were commonly the sole external source of treatment (except in Zambia).

Influence of urban versus rural setting 
In the six studies reviewed by Crowell (2013), recourse to public health facilities was generally 
higher in urban areas. In coastal Kenya, however, 52% of lifelong rural resident mothers and 47% 
of urban resident mothers used only shop-bought drugs for recent episodes of childhood febrile 
illness. Urban mothers were more likely to contact a private clinic (24% vs 15%) and less than half 
as likely to consult a Government service (10% vs 22%) (Molyneux et al., 1999). Another study in 
coastal Kenya showed that 80% of adults and children with acute illness in a rural area received 
some treatment (of which 55% was self-treatment), while 91% of those in an urban area received 
some treatment (of which 50% was self-treatment) (Chuma, Gilson, Molyneux, 2007). Delays in 
seeking treatment in the formal sector appear to be substantial, even where access to care was 
relatively good (Rutebemberwa et al., 2009).

Influence of age
Few studies of adults are available. In coastal Kenya, small children were more likely to be taken 
to a health centre than adults (Molyneux et al., 1999); however, there was no signi�cant di�erence 
by age in treatment-seeking for recent fever (Guyatt, Snow, 2004).

Influence of availability of tests and medicines 
In Zanzibar, twice as many children received care at public health facilities a�er the introduction 
of free ACT (Molyneux et al., 1999). In Dar es Salaam in 2008, 80% of patients coming to public 
health facilities expected a malaria test, while only 30% expected an antimalarial medicine (J. 
Kahama et al., in preparation).

Proportion of febrile patients tested for malaria
�e rate of testing in the WHO Eastern Mediterranean Region was 80% in 2010, while that in 
the African Region rose from 20% in 2005 to 45% in 2010 (WHO, 2011). Much of the increase in 
the African Region was due to use of RDTs, which predicted 39% of con�rmed cases diagnosed 
in 2010 (FIGURE A2). Surveys conducted by ACT Watch showed that the proportion of children 
under 5 with fever who received a blood test for malaria was lower in the private sector (FIGURE A3) 
(Littrell et al., 2011).

Conclusions
 I About one third of febrile children attended public facilities. Few data were available on adults, 

but the percentage appeared to be the same as that for children or lower. 

 I Few children received a diagnosis and treatment for malaria from community health workers.

 I One half of children were treated in the private sector (of whom about three quarters in the 
informal sector), while one quarter did not seek any treatment. 
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FIGURE A2. 
Proportion of suspected malaria cases attending public health facilities tested  
by RDT or microscopy

Source: WHO (2011).
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Proportion of children under 5 years with fever who received a blood test for malaria,  
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Source: Littrell et al. (2011)
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 I Little di�erence was found between urban and rural settings, suggesting that the distance to 
the next facility was not the main determinant of treatment-seeking. �e availability of drugs 
and testing was possibly important.

 I Almost half the febrile patients who reached a public health facility were tested for malaria, 
while the proportion was probably much lower for those attending the private sector. 
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A4. Adherence of health workers to the results of malaria rapid  
diagnostic tests

Adherence of health workers to malaria RDT results varied widely according to the design of 
the study (especially the degree of randomization), whether RDTs were used in a pilot study or 
nationally and the level of the health system (health facility or community) (FIGURE A4) (Hamer 
et al., 2007; Reyburn et al., 2007; Williams et al., 2008; Biso� et al., 2009; Msellem et al., 2009; 
Skarbinski et al., 2009; Ansah et al., 2010; Mawili-Mboumba et al., 2010; Yeboah-Antwi et al., 
2010; Chanda et al., 2011; D’Acremont et al., 2011; �iam et al., 2011; Mukanga et al., 2012). 

Adherence tended to improve with time. It was low when clinicians enrolled in pilot studies had 
to change their attitude for each patient (randomization at patient level) but higher when all cli-
nicians and other health sta� of the facility had been trained in use of RDTs and used them all 
the time. �e lower the level of the health system and the shorter the medical training of health 
workers, the better the adherence. �e level of adherence on a national scale was similar to that in 
pilot studies in all but one health facility.
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FIGURE A4. 
Level of adherence of health workers to the results of malaria RDTs by type of study
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A5. Fever and associated symptoms
Primary care 
Studies of adherence to IMCI by clinicians provide information on the most frequent complaints 
and clinical diagnoses in children under 5 years attending primary care facilities. In the evalu-
ation of IMCI conducted in Brazil, Uganda and the United Republic of Tanzania (Gouws et al., 
2004), 80% of children in last two countries but only 30% in Brazil presented with fever, 60% with 
cough and 25% with diarrhoea (FIGURE A5). Pneumonia was diagnosed on the basis of fast breath-
ing in 50% of children with cough in the last two countries but only 7% in Brazil.

In a study of IMCI (not iCCM) by community health workers in Kenya (Rowe et al., 2007), 88% 
of children had a history of fever, 44% of cough and 22% of diarrhoea; 36% had more than one 
diagnostic classi�cation. One or more danger signs were found in 10%, and 17% were classi�ed 
diagnostically as having severe illness necessitating referral to the next health facility.

In a study in the United Republic of Tanzania of 1005 children aged < 10 years with a temperature 
≥ 38 °C, 46% had cough, 46% a runny nose, 2% di�cult breathing, 0.5% throat pain, 10% diar-
rhoea, 1% ear pain and 1% skin problems (D’Acremont et al., 2013). Fast breathing was found in 
40% of children with cough and 12% of children without cough.

In another study in the United Republic of Tanzania, in which a clinician used a modi�ed version 
of IMCI on a mobile phone, 73% of 842 children had fever, 53% had cough (of whom 22% had fast 
breathing), 18% had diarrhoea (of whom 1% had blood in stools), 10% had skin problems, 1% had 
an acute ear discharge and 0.8% had measles (Shao et al., 2011). 

Few data are available on children > 5 years and on adults. In Kenya, 79% of 359 consecutive 
patients > 5 years attending 17 facilities had a history of fever (Zurovac et al., 2006). In a study 
in the United Republic of Tanzania of 2528 patients of all ages attending 12 outpatient facilities 
for an acute medical condition, 84% of those aged < 5 years and 74% of those aged ≥ 5 years had 
fever, 46% of those aged < 5 years and 24% of those aged ≥ 5 years had cough, 17% of those aged 
< 5 years and 6% of those aged ≥ 5 years had diarrhoea, 2% of any age had di�cult breathing, 1% 
had ear problems and 5% had skin problems; 79% of all patients with cough and 77% of those 
with diarrhoea also had fever (D’Acremont et al., 2007). 
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Community level
In Zambia where community health workers performed a malaria RDT and counted the respira-
tory rate, a history of fever was found in 95% of 1017 children, cough in 68%, di�cult breathing 
in 17% and fast breathing in 38% (diarrhoea was not assessed); 28% were classi�ed as having both 
malaria and pneumonia (Yeboah-Antwi et al., 2010). 

In a similar study in Uganda, 78% of children had malaria, 35% pneumonia and 29% both 
(Mukanga et al., 2012a). In three studies of iCCM in Burkina Faso, Ghana and Uganda, 83%, 60% 
and 58% of the children had a temperature ≥ 37.5 °C; 48%, 21% and 57% had cough; and 26% and 
36% had diarrhoea (not assessed in Uganda) (Mukanga et al., 2012b). �e �nal classi�cation was 
malaria in 74%, 84% and 88%; pneumonia (based on fast breathing with or without cough) in 
44%, 24% and 54%; and both diseases in 33%, 22% and 47% of cases. 

Conclusions
In most studies, about 80% of adult or child patients attending primary care facilities in Africa for 
an acute medical condition had fever, 40% had cough and 20% had diarrhoea. Many patients had 
multiple complaints. �e �ndings of the studies were remarkably consistent.

Most patients attending a facility for an acute medical condition had a history of fever or elevated 
temperature, at least in Africa: in one study, only 7% had cough without fever and 3% diarrhoea 
without fever. �e target group of patients for the management of fevers is thus similar to that of 
IMCI and IMAI. 

At community level, for which data were available only for children under 5 years, more than 90% 
had fever, 20–60% had cough and about 30% had diarrhoea. 

�e proportion of patients with cough who also had fast breathing (and were thus classi�ed as 
having pneumonia) was about 50%, except in Brazil, but the respiratory rate was probably not 
measured exactly as recommended in the last version of IMCI, which states that it should be 

FIGURE A5. 
Illnesses among children under 5 years of age presenting for care at first-level health 
facilities in north-eastern Brazil (n = 653), Uganda (n = 516) and the United Republic 
of Tanzania (n = 419)

Source: Gouws et al. (2004).
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assessed in a calm child a�er three rounds of bronchodilatation in cases of wheezing. In the study 
in the United Republic of Tanzania with a modi�ed IMCI algorithm on a mobile phone, in which 
the respiratory rate was measured strictly according to the IMCI recommendation by a trained 
clinician, only 22% of children with cough also had fast breathing.

�e clinical �ndings and �nal classi�cations in studies on integrated management of fevers are 
summarized in TABLE A1.
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A6. Causes of fever
Studies not designed to determine the causes of fever 
�ree studies provide an indication of the clinical spectrum of diseases in febrile patients, 
although they were not designed to determine the causes of fever, with no systematic screening 
for speci�c bacterial, parasitic or viral disease. 

�e �rst study (Niama-Meya et al., 2007), conducted in an area of Uganda meso-endemic for 
malaria (parasite prevalence among children, 17%), included children < 10 years with a history 
of fever in the previous 24 h or tympanic temperature ≥ 38.0 °C, who were attending the study 
clinic of a tertiary hospital. A blood slide was negative for malaria in 68% of the 1602 febrile epi-
sodes. Standardized guidelines consisting of a short description of typical symptoms, signs and 
investigative �ndings for each disease were provided to assist the research clinicians in diagnosis. 
An ARI was diagnosed in 93% of malaria-negative children, an upper respiratory tract infection 
in 47%, a common cold (the di�erence between this diagnosis and the previous one is not clear) 
in 29%, pharyngitis in 12%, pneumonia in 4% and otitis media in 1%; 10% had diarrhoea, 2% 
urinary tract infection and 8% skin infection, although patients may have had more than one 
diagnosis per episode. For 15% no cause was found.
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�e second study (Yacoub et al., 2005), conducted in Pemba, Zanzibar, included children aged < 5 
years with a history of fever or axillary temperature ≥ 37.5 °C, who were attending the outpatient 
department of a district hospital. Malaria alone was diagnosed in 61% of 207 children (> 2000 
parasites/ml), malaria and ARI in 7%, ARI alone in 16%, gastroenteritis in 3% and ‘other’ in 14%, 
which included a mixture of viral illnesses, skin infections and fevers of unknown origin.

�e third study (Animut et al., 2009), conducted in Ethiopia, included febrile (history of fever in 
the past 3 days or temperature ≥ 37.5 °C) children aged 3–17 years attending three health centres 
and one hospital. �e method of making �nal diagnosis was le� to the discretion of the physi-
cians at the health facilities. Of the 653 patients, 62% had malaria, 7% pneumonia, 6% typhoid, 
5% typhus, 3% brucellosis and 2% relapsing fever; 28% were free of these diseases. �e prevalence 
of other common diagnoses, such as upper respiratory tract infection and diarrhoea, was not 
reported.

Studies of specific diseases
A few studies of speci�c diseases have been conducted, such as investigations of urinary tract 
infections (Rabasa, Gofama, 2009) and acute otitis media (Alabai et al., 2009) in Nigeria, diseases 
caused by arboviruses on the Kenyan coast (Morrill et al., 1991) and a study of Q fever and Rick-
ettsia spp. in northern United Republic of Tanzania (Prabhu et al., 2011). Other studies (Okwara 
et al., 2004; Ayoola, Adeyemo, Osinusi, 2005; Berkley et al., 2005; Brent et al., 2006; Bronzan et al., 
2007; Punjabi et al., 2012) were limited to hospitalized patients, especially those with bacteraemia. 
�e prevalence of each of the diseases among all febrile patients studied could not, however, be 
calculated because of inclusion bias introduced by the design of the studies.

Studies designed to assess the causes of fever
�e results of a study of the causes of fever in the United Republic of Tanzania (D’Acremont et 
al., 2013), a study in children < 5 years in Zanzibar with a negative malaria RDT (Björkman et al., 
unpublished study), a study in Pakistan on the diagnosis of fever in children at the community 
level (Bhutta et al., unpublished study) and studies of non-malaria febrile illness in adults in Tan-
zania (Crump et al. 2013), Cambodia (Menard et al., unpublished study) and the Democratic Lao 
People’s Republic (Mayxay et al., 2013) were presented during the meeting. �e summary of these 
studies are presented in Section 2.1 of the report.
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A7. Outcomes of patients with non-malaria fever 
Health facilities
In the study in Uganda of the outcomes of 1602 febrile children with a negative malaria test result 
(Njama-Meya et al., 2007), none died but 22 (1.4%) were hospitalized for non-malarial illness (six 
pneumonia, two fractures, two pyomyositis, two fever of unknown origin, one abscess, one sinus-
itis, one febrile convulsions, one cellulitis, one severe weakness of unknown cause, one asthma, 
one lead poisoning, one chicken-pox, one diarrhoea and one tonsillitis). 

In a study in the United Republic of Tanzania of the safety of withholding antimalarial agents 
from 603 RDT-negative children (D’Acremont et al., 2010), 97% were cured on day 7, as compared 
with 98% of 396 children with malaria. Of the children with a negative RDT result, 8% were 
brought spontaneously to the dispensary before day 7, while 3% of children with a positive result 
were brought. As disease management was le� to the discretion of the clinician in charge (except 
for malaria), however, 95% of RDT-negative children and 19% of RDT-positive children received 
an antibiotic. Five children (0.5%) were subsequently admitted to hospital for severe sepsis with 
exanthema, severe pneumonia (two children), gastroenteritis with severe dehydration and severe 
anaemia without fever; two died. 

In another study in the United Republic of Tanzania with a modi�ed version of IMCI on a mobile 
phone (Shao et al., 2011), full adherence to the algorithms was included in the study design. A 
malaria test was positive in 3.4% of cases, and 15% received an antibiotic. With regard to out-
comes, 97% of the 842 children were cured by day 7, one (0.1%) was admitted, and none died. In 
another study with the same modi�ed IMCI (Rambaud-Althaus et al., 2012), 4 of 338 (1.2%) chil-
dren should have been referred to hospital for severe disease, according to an expert evaluation.

Community 
In Zambia, 1017 children were treated with antimalarial agents only if an RDT was positive (28% 
of cases) and with antibiotics only in cases of fast breathing (36% of cases). Adherence by commu-
nity health workers to disease classi�cation and to treatment was high. By day 7, 91% of the chil-
dren were cured, while most of the others still had fever or fast or di�cult breathing. Four (0.4%) 
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children were hospitalized for non-malaria diseases, and two died (Yeboah-Antwi et al., 2010). In 
the studies on iCCM in Burkina Faso, Ghana and Uganda, only 0.4%, 1.1% and 0.8% of the chil-
dren were still febrile by day 7. No hospitalization or death was recorded (Mukanga et al., 2012).

Conclusions
 I Children < 5 years who were tested for malaria, given an antimalarial drug only when the 

result was positive and given an antibiotic only if they had fast breathing (and in some studies 
given oral rehydration salts of they had diarrhoea) were cured by day 7 in more than 95% of 
cases at health facility level and 91–99% at community level. 

 I �e rate of hospitalization at health facility level was 0.1–1.4%, and that at community level was 
0–0.4%. 

 I Death occurred in 0–0.2% of children, mostly due to non-malaria causes (generally severe 
pneumonia or severe sepsis).
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A8. Medicines prescribed to patients with malaria and non-malaria fever 
�e frequency with which antimalarial agents, antibiotics and other essential medicines are pre-
scribed to febrile patients depends on the level of adherence of clinicians to the guidelines. 

Health facility level
In a study conducted in Yemen (Hogerzeil et al., 1989) in 19 health posts with an ‘essential drug 
programme’ and in seven control health posts, health workers prescribed antibiotics to 46% and 
67% of patients of any age, respectively, while analysis of morbidity data for Yemen showed that 
probably about 23% of these patients actually required antibiotics. 

In the study in Uganda of the outcomes of 1602 febrile children with a negative malaria test result, 
45% of all febrile episodes were treated with an antibiotic (Njama-Meya et al., 2007). Adherence 
of clinicians to national guidelines (no antibiotic for common colds or diarrhoea without blood) 
was low, and 45% of upper respiratory tract infections or common colds and 28% of non-speci�c 
fevers were still treated with antibiotics.



www.manaraa.com

65A GLOBAL REVIEW OF EVIDENCE AND PRACTICE

In a study in Morocco of IMCI without malaria testing, 40% of children were classi�ed as having 
a condition that requires antibiotics according to the gold standard (Naimoli et al., 2006). In the 
evaluation of IMCI in Brazil, Uganda and the United Republic of Tanzania (Gouws et al., 2004), 
about 30% of all children attending in the last two countries were classi�ed as requiring treat-
ment with a course of antibiotics according to the gold standard, in 90% of the cases because of 
pneumonia.

In Dar es Salaam, when malaria RDTs were not yet available, 82%, 55% and 40% of febrile chil-
dren < 5 years and 81%, 41% and 28% of older children and adults were prescribed an antimalarial 
agent, an antibiotic or both drugs, respectively (D’Acremont et al., 2011). A�er the introduction 
of malaria RDTs and training in the management of malaria (but no training on management of 
non-malaria fever) in the same health facilities, the rates changed to 18%, 79% and 8% of febrile 
children < 5 years and 32%, 64% and 10% of older children and adults. 

In the study in the United Republic of Tanzania in which the research clinician adhered strictly to 
a modi�ed IMCI (adding antibiotics for children with a positive urine dipstick and with abdom-
inal tenderness but restricting antibiotics to children with a respiratory rate ≥ 50/min, a�er three 
rounds of bronchodilatation in cases of wheezing, instead of ≥ 40/min), 15% of children in the 
intervention arm and 84% in the control arm received antibiotics (Shao et al., 2011). �e low rate 
in the intervention arm was due partly to double-counting of the respiratory rate and the use of 
bronchodilators. In cases of non-severe pneumonia and wheeze, the respiratory rate is known to 
decrease below age-speci�c cut-o�s in 46–62% children (Hazir et al., 2004; Awasthi et al., 2008).

Community level
In the studies on iCCM in areas of Burkina Faso, Ghana and Uganda highly endemic for malaria, 
75%, 85% and 89% received an antimalarial agent, 56%, 51% and 54% an antibiotic and 42%, 40% 
and 47% both drugs (Mukanga et al., 2012). Adherence to the guidelines was good for antima-
larial agents but poor for antibiotics, with about 40% overuse and 20% underuse of antibiotics. 
�e number of medicines prescribed was much lower in the iCCM intervention groups than in 
controls in Ghana, where 95% of patients received an antimalarial agent, 64% an antibiotic and 
61% both drugs. 

Appropriateness of antibiotic prescription according to IMCI in the light  
of recent studies
In the study in the United Republic of Tanzania (D’Acremont et al, 2013) on the causes of fever 
(temperature ≥ 38 °C), 27% of the children should have received an antibiotic according to the �nal 
clinically and microbiologically documented diagnosis. If the IMCI criteria had been applied to 
the same children, 25% would have received an antibiotic; however, 13% would not have required 
one, and 15% of bacterial diseases would have been missed. Over-prescription of antibiotics with-
in IMCI was due mainly to the non-speci�c de�nition of pneumonia. A study in Pakistan showed 
that children with non-severe pneumonia according to IMCI criteria do not bene�t from antibi-
otic treatment (Hazir et al., 2011). Under-prescription of antibiotics within IMCI was mainly for 
bacterial diseases that are not included in IMCI, such as typhoid fever, urinary tract infection and 
bacteraemia, which cannot be identi�ed with existing point-of-care tests.

�ese considerations are based on the assumption that all documented bacterial diseases should 
be treated with antibiotics, which is not the case. Some bacterial diseases (e.g. typhoid fever and 
occult bacteraemia) can lead to mild febrile episodes that tend to resolve by themselves. Studies 
of clinical outcome rather than ‘gold standard diagnosis’ (as undertaken in Pakistan for non-se-
vere pneumonia) are needed to understand which patients would really bene�t from antibiotic 
treatment. 
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Conclusions
 I �e rate of prescription of antimicrobial agents by health workers varied according to their 

adherence to guidelines. 

 I When adherence was 100% and children were managed according to the original version of 
IMCI (without malaria tests), 80–90% were treated with antimalarial agents and 25–40% with 
antibiotics. �e variation in the latter rate is probably due mainly to the way in which the res-
piratory rate was measured. 

 I When the new version of IMCI (which includes a malaria test and bronchodilators), the rate of 
antimalarial prescription should be close to the malaria test positivity rate, and the antibiotic 
prescription rate should be similar to or lower than that in the original IMCI. In a study with a 
modi�ed IMCI, the proportion of children treated with an antibiotic was 15%.

 I At community level, when iCCM guidelines (including a malaria test and respiratory rate 
count) were used, 25% of children should have received an antimalarial agent and 55% an 
antibiotic. �e actual rate was higher because of suboptimal adherence of health workers to 
the guidelines.

 I No data are available on adults, except a study in Yemen in 1989 that showed that 23% of febrile 
patients in all age groups would require an antibiotic.
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