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The National Travel Health Network and Centre (NaTHNaC) offers a telephone advice line for travel health
practitioners in the UK. In this study we review clinical incidents concerning vaccines or malaria prophy-
laxis reported between 2016 and 2018.

Two-hundred-and-fifty-one clinical incident calls were recorded, and commonly concerned scheduling
or dosing errors. Vaccine scheduling errors accounted for 103 calls (41%), predominantly due to hepatitis
A or hepatitis B vaccination either alone or in combination (65/103, 63%). Administration of yellow fever
vaccine within 28 days of measles, mumps and rubella accounted for a further 15 (15%) calls. Twenty-six

{j?égﬁreds' (10%) calls reported administration of a vaccine that was not recommended either for the destination or
Adverse events contraindicated in the traveller. Yellow fever was the commonest single vaccine discussed in 28.4% of
Yellow fever vaccine clinical incidents reported. By highlighting common mistakes, we hope to raise awareness of
MMR common issues and improve practice in travel health.

© 2019 Elsevier Ltd. All rights reserved.

1. Introduction

In 2018, UK residents made 71.7 million visits overseas, with
holiday visits accounting for two-thirds of visits [1]. While most
trips do not require any specific travel health advice, an increasing
number of travellers are visiting destinations where malaria pro-
phylaxis and travel vaccines are advised [1].

Travel advice in the UK is largely delivered in primary care, and
typically offered by practice nurses using Patient Group Directions
or Patient Specific Directions [2]. Since 2002, the National Travel
Health Network and Centre (NaTHNaC) has provided a national
telephone advice line for UK healthcare professionals (HCPs) with
queries about travel scenarios with complex itineraries or trav-
ellers with special health needs. This service is nurse-led and sup-
ported by travel medicine physicians. While adverse events or side
effects due to vaccines or malaria prophylaxis should be logged
through the Medicines and Healthcare products Regulatory Agency
(MHRA), the NaTHNaC service commonly receives calls and issues
advice concerning clinical incidents. This study investigated the
nature of all clinical incident calls to the NaTHNaC advice line
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between 2016 and 2018 to identify recurrent themes and highlight
areas for further education.

2. Methods

Since 2016, all telephone enquiries to the national advice line
were logged onto a standard electronic record (Formic Limited,
Uxbridge) by the nurse-advisor fielding the call. Data captured
included details on where the call originated, traveller age, gender,
travel destination, purpose of travel, and reason for enquiry. The
nurse advisor classified the nature of the call, recorded any advice
issued, and the data was stored in a secure database.

All calls logged between January 2016 and December 2018 were
included, prior to a revision of the proforma. Episodes recorded by
the nurse advisor as a ‘clinical incident’ were collated by interroga-
tion of the database. Clinical incidents were broadly defined by the
advisor or caller as episodes where practice was not in accordance
with recommended standard practice. Incidents were classified as
‘further action essential’ (e.g. revaccination required, contra-
indicated vaccine or prophylaxis given), ‘further action desirable’
(e.g. education required, reflective practice), or ‘no further action
required’ (e.g. reassurance given to caller).

NaTHNaC did not routinely report incidents to national
regulators directly (GMC, NMC, GPhC), but instead encouraged
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local incident reporting pathways and duty of candour. In the event
of clinical incidents concerning yellow fever vaccines, the NaTH-
NaC Designation Panel could suspend a Yellow Fever Vaccination
Centre (YFVC) until satisfied with measures taken to prevent fur-
ther incidents, and would inform the relevant UK regulator as
required. Summary statistics were generated using the open-
source statistical software R (version 3.5.0) [3].

3. Results

In a 2-year period, 251 clinical incident calls were recorded
from a total of 17,250 calls to the advice line. Two-hundred-and-
three (81.2%) were from GP surgeries, with 20 (8.0%) from pharma-
cies. The remaining 28 (11.2%) came from private travel clinics,
health protection / immunisation nurses, and occupational health.
One-hundred-and-fifty-two (60.6%) were from YFVCs: travel
health clinics registered nationally, signing up to specific training,
standards, and audit requirements. Most calls concerned vaccine
use, and several calls involved multiple vaccines. Fig. 1 illustrates
the different vaccines discussed. Yellow fever (YF) was the
commonest single vaccine discussed in 28.4% of vaccine clinical
incident calls and accounted for 44.4% (7,658/17,250) of all calls
to the advice line.

Further action was essential in 128 calls (51.0%). Of these, 51
calls (20.3%) were considered significant given the potential for
harm to the traveller, typically due to requirement for further vac-
cination with live vaccine, or insufficient protection as a conse-
quence of scheduling errors. Further action was desirable in 111
calls (44.2%), typically involving reflective practice and education,
and no action was required in the remaining 12 calls (4.8%).

3.1. Vaccine schedule errors

Table 1 details the nature of clinical incident calls. The com-
monest reason for calling was wrong vaccine schedule used in
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Vaccine discussed

Fig. 1. Vaccines discussed in clinical incident calls. The bar chart illustrates the
frequency different vaccines were discussed, with some calls involving more than
one vaccine. Abbreviations: HEP: hepatitis; JE: Japanese encephalitis; MMR:
measles, mumps, and rubella; TYPH: typhoid; YF: yellow fever. (For interpretation
of the references to colour in this figure legend, the reader is referred to the web
version of this article.)

Table 1
Clinical incident calls to a national enquiry line.

Nature of call Total (n=251)

Wrong vaccine schedule used (n, %) 103 (41.0)
Vaccine given but not required (n, %) 26 (10.4)
Dosing error (n, %) 19 (7.6)
Cold chain problem (n, %) 5(2.0)
Wrong malaria prophylaxis for destination (n, %) 4 (1.6)
Contraindicated vaccine given (n, %) 4 (1.6)
Contraindicated malaria prophylaxis given (n, %) 3(1.2)
Other (n, %) 87 (34.7)

103 (41.0%) calls. Of these, 65 (63.1%) concerned hepatitis A or hep-
atitis B vaccination, either alone or in combination, followed by the
combination of YF and measles, mumps, and rubella (MMR) vacci-
nes in 15 (14.6%) calls. Schedule errors for hepatitis A/B vaccines
typically occurred due to confusion when switching between pae-
diatric and adult regimens, when combination vaccines were used,
or when rapid immunity was sought using accelerated regimens.
Fifty-four (62.1%) of these calls concerned travellers leaving for
more than 12 months, at increased risk of hepatitis B. Due to con-
cerns that co-administration of MMR vaccine and YF vaccine may
result in sub-optimal antibody responses against YF, mumps and
rubella antigens, YF and MMR should ideally be given 28 days
apart [4,5]. In most cases, the YFVC ascertained the use of MMR
vaccine within 28 days only after the YF vaccine had been
administered.

Advice given in the event of scheduling errors was context
specific, but also typically involved duty of candour, following in-
house critical incident reporting, and encouraging reflective prac-
tice. Reassurance was offered where no harm was expected, and
additional, off-label, vaccine dosing advice considered where there
were concerns about insufficient protection [6]. When YF and MMR
vaccines were given less than 1 month apart, the advice given was
in accordance with national recommendations, and to consider
repeat vaccination following a detailed risk assessment [5,6].

3.2. Vaccine given but not recommended

In 26 calls (10.4%), a vaccine was administered that was not rec-
ommended. Seven YF vaccines were given to travellers that did not
require it: administration to a non-travelling infant, misreading of
travel destinations, or not realising that the traveller had received a
prior YF vaccine. Three travellers received an additional typhoid
vaccine after receiving combined hepatitis A/typhoid vaccine. HCPs
were advised to inform and discuss the error with the traveller, and
NaTHNaC followed up cases of travellers receiving YF vaccine in
error by contacting the HCP after the initial call to assess the cir-
cumstances of the incident and offer further assistance.

3.3. Dosing error

Dosing errors were recorded in 19 (7.6%) travellers; 10 were
hepatitis A and/or B vaccinations alone or in combination. This
was typically due to the adult dose being administered instead of
the paediatric, or vice versa. Two travellers had vaccine adminis-
tered, but the HCP noted vaccine leak from the injection site.
Where there was concern that insufficient vaccine had been given,
revaccination was advised.

3.4. Other clinical incident episodes

The remaining 103 (41.0%) clinical incident reports were
classed as ‘other’. Five (2%) events were due to cold chain failures,
including fridge temperatures outside the recommended range of
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+2 to +8 °C. Where the stability of the vaccine could not be ensured,
and following consultation with the vaccine manufacturers, advice
was given regarding revaccination.

Four (1.5%) cases of contraindicated vaccine administration
were noted. In each case, travellers were taking doses of immuno-
suppressant medication for inflammatory bowel disease or
rheumatoid arthritis (azathioprine > 3 mg/kg/day, mercaptop-
urine > 1.5 mg/kg/day, or methotrexate > 25 mg/week) that
contra-indicated the use of live vaccines [5]. All calls were risk
assessed by a senior NaTHNaC clinician, and clinical advice given
and management arranged as required.

Seven calls concerned antimalarial prophylaxis not used in
accordance with UK recommendations [7]; for example, chloro-
quine prophylaxis for a traveller to India for more than 12 months,
or long stay travellers to WHO African Region. Three malaria
related calls involved contraindicated medications being given;
doxycycline for a breastfeeding mother travelling to Nigeria,
mefloquine to a traveller with a significant psychiatric history,
and a mother who had given her own mefloquine to her child
despite atovaquone/proguanil being advised by her HCP. In this
case, the HCP had issued the correct advice, but assistance was
needed to address the concerns of the mother and the practice.

The remaining calls were a heterogenous group, with 33 (39.8%)
concerning the YF vaccine. Recurring issues included confusion
between YF certification requirement versus recommendation
(n=5, 2.0%), administration of expired vaccine (n=6, 2.4%), or
route of vaccination (intramuscular or subcutaneous). Where con-
cern about insufficient protection existed, revaccination was
encouraged [6].

4. Discussion

NaTHNaC receives approximately 6,000 calls for advice each
year, with clinical incident calls accounting for 50-100 calls/year
(approximately 2% of all calls). These typically take several for-
mats: HCPs seeking advice after a clinical incident, reporting a clin-
ical incident from another setting, or seeking reassurance or
clarification. Table 2 details the key points from this study.

Issues around vaccines account for the majority of calls, with YF,
hepatitis A, and hepatitis B the commonest vaccines discussed.
Most calls concerned the wrong schedule or dose being adminis-
tered, with advice sought on necessity of additional vaccination
and whether the traveller’s health was at risk: either from extra
dosing or insufficient protection.

While in most cases the risk to the traveller was minimal, this
study highlights several important areas for learning. Firstly, hep-
atitis A and B vaccine scheduling was a common cause of error.
Hepatitis A vaccine is available in monovalent formulations, or in
combination with typhoid or hepatitis B vaccine. The schedule dif-
fers depending on the specific vaccine administered, whether
accelerated protection is required, or whether the traveller is a
child or an adult. Familiarity with the schedules in the current
UK vaccination recommendations (the “Green Book”) is recom-

Table 2
Key points.

mended [5], and this information is also available on NaTHNaC'’s
TravelHealthPro website and provided through webinars [8].

Secondly, YF vaccine was a frequent cause for concern, account-
ing for 44% of all calls to the advice line. In the UK, this vaccine can
only be administered at designated Yellow Fever Vaccination Cen-
tres where appropriate training and registration has occurred.
Indeed, provision of registration, monitoring, and training for
YFVCs was a key goal of setting up the NaTHNaC service. An esti-
mated 500 million doses of YF vaccine have been given worldwide,
and most vaccines are administered without complication [9].
However, the YF vaccine is associated with a low risk of serious
adverse events following vaccination - including anaphylaxis, YF
vaccine-associated neurologic disease (YEL-AND) and YF vaccine-
associated viscerotropic disease (YEL-AVD) - such that careful
risk-benefit analysis before YF vaccination is essential [5,9].

Errors involving spacing of live vaccines are of concern given
the risk of insufficient protection of travellers; recent reports of
unvaccinated European travellers contracting YF after a visit to
Brazil serving to illustrate the importance of pre-travel advice
and vaccination [10]. Co-administration of YF vaccine alongside
MMR is associated with sub-optimal antibody responses [4], and
the recommendation stands that these vaccines should be sepa-
rated by at least 28 days [5]. In several cases, recent administration
of MMR vaccine was noted after the YF vaccine had been given,
with advice given to consider re-vaccination against YF at an inter-
val to be determined on a case-by-case basis. Equally, repeat MMR
vaccination may need to be considered. MMR vaccination typically
occurs in primary care rather than YFVCs, so there may be a need to
educate travellers to avoid YF vaccine for 28 days when they have
received MMR, and encourage HCPs to specifically ask about other
vaccines given in their risk assessment prior to administering any
vaccines. Recent guidance from Public Health England provides
advice for those who have received sub-potent vaccine(s) as a
result of an error in the preparation or administration of the vac-
cine [6]. In these recommendations, immunisation providers are
encouraged to report vaccine errors and incidents to local Screen-
ing and Immunisation Teams or commissioning organisations and
seek appropriate advice on rescheduling. Lessons learned from
reporting should be used to inform further practice.

Given the potential for serious side effects from unnecessary
vaccination, awareness of individual countries YF International
Certificates of Vaccination or Prophylaxis (ICVP) requirements ver-
sus recommendations could be improved. Outbreaks, and the
changing epidemiology of YF transmission, require HCPs to keep
up-to-date, and NaTHNaC'’s ‘Yellow Fever Zone’ website offers
regularly-updated country-specific guidance and is a helpful
source of reference for YFVCs [11]. Extra care should be taken when
travellers have itineraries involving several countries, and regular
YF training and awareness of updates using reliable online
resources should help to minimise these errors [5,8,11-13].

This study highlights the importance of careful medical and
vaccine history taking, particularly to identify immunosuppressed
travellers before live vaccines are given. Travel health advice is

Key Points

Clinical incidents concerning travel vaccines or malaria prophylaxis account for approximately 100 calls per year to a national telephone advice line for UK travel health

practitioners
In the majority of cases, the traveller was unlikely to come to harm

Vaccine scheduling errors (typically hepatitis A or B) were the single commonest reason for calling
Yellow fever vaccine was the commonest single Vaccine discussed. Administration to immunosuppressed travellers has potential for harm
Suspected adverse events related to travel vaccines or malaria prophylaxis should be reported to the appropriate national post-marketing safety surveillance

programme (MHRA in UK)

Online resources are a readily available source of reference and educational materials for individual healthcare practitioners in travel health
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increasingly being provided outside the traveller’s GP setting, such
as in pharmacies or commercial enterprises [14], where the trav-
eller’s health record and vaccination history may be unavailable
[15]. Calls to develop and implement digital ICVP and vaccine
records may empower travellers and reduce the risk of unneces-
sary repeat vaccination [16]. While this paper concerned travel
health related incidents, the findings are consistent with a review
by Lang and colleagues of immunisation incidents reported to a
vaccination advice service [17]. As highlighted in this paper, most
errors would have been prevented if basic medicine management
checks were undertaken.

Private and National Health Service (NHS) providers in the UK
are monitored, inspected and regulated by the Care Quality Com-
mission. Unless registering as a YFVC, travel clinics are not sub-
ject to specific travel clinic regulations though are subject to the
same registration and licensing of healthcare practitioners (GMC,
NMC, GPhC), principles of practice, and regulatory oversight.
Public Health England has detailed the minimum standards
and core curriculum for immunisation training in the UK, with
the overarching principles that all practitioners involved in
immunisation should have a high level of knowledge and are
confident in immunisation policy and procedures [5,18,19]. Gen-
eric immunisation training does not cover travel vaccines, and as
such the Royal College of Nursing has developed a competency
framework and defined standards of care for nurses working in
travel health [20]. This framework details the standards expected
for travel nurses from the level of competent nurse to senior
practitioner, and will help the individual HCP identify their cur-
rent scope of practice and future development needs for opti-
mum safe practice.

Pharmacies accounted for 1,239 (7.2%) of all calls to the advice
line, and 8% of clinical incident calls. The lower proportion of calls
likely reflects that pharmacies are not the main providers of travel
health services rather than systemic under-reporting. As for
nurses, there are moves to introduce a minimum competency stan-
dard framework for pharmacists, and several multi-professional
courses in travel health are available to pharmacists. To date, many
of the advanced level courses are restricted to registered doctors
and nurses only [14,21].

To our knowledge, this is the only study reviewing episodes of
travel health clinical incident reports to a national body. NaTHNaC
is the national advice line for England, Wales, and Northern Ire-
land, and is likely to be one of the main contacts in the event of tra-
vel health related clinical incidents. However, the number of
incidents occurring in practice is likely to be higher as the formal
route for reporting adverse events due to vaccination is via the
MHRA Yellow Card Scheme. Incidents that are unrecognised will
not be identified by this study, and several may be dealt with at
a local level. During busy periods to the advice line, a HCP may
be unable to speak to an advisor so incidents are not logged. Fur-
thermore, this study does not capture outcomes of any vaccine
or prescribing errors. We may expect any cases where a traveller
came to harm to be reported to NaTHNaC, but follow-up data is
not routinely captured with current data collection tools and
efforts are underway to improve the systematic capture of
follow-up and outcome data from clinical incident calls to
NaTHNaC.

NaTHNaC provides support and advice to those working in tra-
vel medicine throughout the country, often HCPs working with
limited local support. Clinical incidents will occur in routine prac-
tice, and even where traveller safety has not been threatened, it
can be a cause of considerable anxiety and stress for the individual
practitioner. By highlighting common mistakes, sharing with travel
health practitioners and providing additional learning materials,
we hope to reduce avoidable clinical incidents in travel health.
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