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SUMMARY
We present a case of a 56-year-old woman with Crohn’s
disease, treated with methotrexate and infliximab, who
inadvertently received yellow fever vaccination (YFV) prior
to a journey to Tanzania. She was not previously
vaccinated against YF. YFV contains live-attenuated
virus, and is contraindicated in patients treated with
immunosuppressive drugs. Following vaccination, the
patient fell ill with influenza-like illness. Elevated
transaminase levels and YF viremia were detected.
Despite being immunocompromised, the patient did not
develop more severe adverse effects. Neutralising
antibodies to YF virus were detected on day 14
following vaccination and remained protective at least
10 months after vaccination. Limited data is available on
outcomes of YFV in patients receiving immunosuppressive
therapy, including biologics, and we report this case as a
reminder of vigilance of vaccine recommendations in this
population.

BACKGROUND
Inflammatory bowel disease (IBD), that is, Crohn’s
disease and ulcerative colitis, often debuts in
younger adults, and the course of the disease is life-
long.1 In moderate to severe active Crohn’s disease
combination therapy with biologics and other
immunosuppressive drugs is often used.
The side effects to biologics including infliximab

(IFX) include increased susceptibility to and pos-
sible reactivation of dormant infections. To coun-
termeasure these occurrences there are national and
international guidelines for the screening of
dormant infections and vaccination programmes.2 3

Owing to the mechanisms of action of immunosup-
pressives, including biologics, the use of
live-attenuated vaccines is contraindicated during
therapy. Owing to the half-life of the drugs, cessa-
tion of biologics such as IFX has to be performed
at least 3–6 months prior to the use of a
live-attenuated vaccine including yellow fever vac-
cination (YFV).2–4 Having high immunogenic and
thus preventive potential in healthy individuals,
live-attenuated vaccines may possess a great risk in
people with impaired immune system.

CASE PRESENTATION
A 56-year-old woman with IBD for almost 30 years
was originally considered having ulcerative colitis.
Owing to the several clinically significant exacer-

bations, prednisolone treatment was used for
longer periods of time in addition to sulfasalazine

and mesalazine. Owing to steroid dependency,
azathioprine was introduced; however, this resulted
in significant drug-induced liver injury (DILI) and
was therefore subsequently withdrawn.
Between 2009 and 2012, the patient did not

receive any medical treatment for her IBD, and she
was not seen in the gastroenterology outpatient
clinic. Eventually she relapsed, and a colonoscopy
was performed, showing ulcerations in the trans-
verse, descending and sigmoid colon, whereas the
mucosa in the right-sided colon and rectum was
normal. Histology showed acute and chronic
inflammation with some crypt distortion including
a single epithelioid granuloma. Mesalazine treat-
ment was resumed, and the patient went into clini-
cal remission.
In 2013, she had a large perianal abscess treated

conservatively with antibiotics followed by spontan-
eous depletion. In 2014, the patient experienced a
severe relapse with abdominal pain, non-bloody
diarrhoea and high fever despite mesalazine treat-
ment. Sigmoidoscopy showed inflamed mucosa
with deep ulcerations above the rectosigmoid tran-
sition zone, and the patient was treated with high
doses of parenteral glucocorticoid and once again
went into clinical remission.
In 2014, a normal video capsule endoscopy of the

small intestine was performed, and the patient’s IBD
was reclassified to steroid-dependent colonic Crohn’s
disease. Prednisolone was tapered and mercaptopur-
ine treatment was introduced. However, DILI develo-
ped again and mercaptopurin was withdrawn.
A rising faecal calprotectin to 559 mg/kg (normal

range: <50 mg/kg) after the withdrawal of prednis-
olone suggested a forthcoming relapse, and taking
into consideration that the patient had documented
steroid-induced osteoporosis and diabetes, prophy-
lactic treatment with methotrexate (MTX) 25 mg
subcutaneously (SC) once a week in combination
with IFX 400 mg intravenously at week 0, 2, 6 and
subsequently every 8 weeks was started in
November 2014. The combination treatment was
well tolerated, and after 3 months of treatment, clini-
cal remission was obtained which was supported by
an almost normal faecal calprotectin of 72 mg/kg.
Despite the long course of disease involving

several exacerbations, no surgical resections had
been performed.
On 13 March 2015, prior to a forthcoming

holiday in Zanzibar, Tanzania, the patient saw her
general practitioner for vaccine counselling.
Despite treatment with MTX, and the latest IFX
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infusion given on 9 February, the patient inadvertently received
YFV 0.5 mL SC (Stamaril, Sanofi Pasteur MSD). No other vacci-
nations were given. The inadvertent vaccination was realised
shortly after, and the patient’s immunosuppressive treatment
was stopped immediately.

Six days after the YFV, the patient developed influenza-like
symptoms with high fever of 40°C, severe headache and general
weakness approximately for 1 week suggestive of an adverse
vaccine effect. The patient did not show any signs of jaundice or
other liver failure symptoms, and no treatment was initiated.

All laboratory tests were normal including C reactive protein,
except a slightly elevated alanine aminotransferase (ALT) of
125 U/L (normal adult female range: 0–45 U/L) increasing to a
maximum of 180 U/L 6 days after the vaccination. Prior to vac-
cination ALT levels had been fluctuating with a maximum level
of 117 U/L.

Two days after the YFV, the PCR of serum specimen for YF
viral RNA was negative (table 1). After 6 days, PCR showed
detectable levels of YF viral RNA consistent with the patient’s
symptoms and after 14 days, serological tests showed, in addi-
tion to continuous YF viremia, the presence of YF-neutralising
antibodies with positive IgM and IgG antibody titres of 1:80
and 1:320, respectively. Apart from suffering from fatigue, the
patient recovered completely, and her condition did not require
hospitalisation.

OUTCOME AND FOLLOW-UP
Four weeks after the YFV another IFX infusion was given. At
that time, the patient had developed protective antibodies with
an IgG titre of 1:320, and she did not have any adverse events.
At 6 weeks, no more viremia was detected and after 3 months,
YF-neutralising antibodies were still present with an IgG anti-
body titre of 1:640 (table 1).

The sero-protection persisted up to 10 months after YFV. At
that time, additional serological status was assessed prior to a
holiday in Ghana, where YF vaccination is required (table 1).
Furthermore, the patient’s Crohn’s disease has remained in clini-
cal remission for more than a year, including after the with-
drawal of IFX and ongoing MTX monotherapy.

DISCUSSION
We have presented a case that describes a benign postvaccination
course in a patient undergoing immunosuppressive treatment
with IFX and MTX. YF virus is an RNA virus that belongs to
the group of Flavi virus. It is transmitted to humans through
infected mosquitos. YF can range in severity from a mild febrile

illness to severe disease with jaundice and haemorrhage; the
case-fatality ratio for severe YF disease is 20-50%.5 An estimated
200 000 YF cases occur worldwide annually, with ∼87% in
Africa. There is no specific treatment, but infection can be pre-
vented by vaccination.6 YF vaccine is recommended for people
aged ≥9 months who are travelling to or living in areas with
risk of YF virus transmission,6 and proof of YFV can be required
for entry into certain countries. However, YF vaccine is contra-
indicated for people whose immunological response is sup-
pressed by drugs because of presumed increased risk of
YFV-associated serious adverse events (SAEs).6

The YF vaccine is considered one of the safest and most
effective vaccines. Worldwide more than 600 million vaccines
have been administered. The vaccine is highly effective since
protective antibodies develop in 99% of recipients within
30 days after vaccination. In addition, only mild adverse events
are reported in 10–20% of recipients.7 In immunocompromised
patients, however, YF vaccination can lead to uncontrolled virus
replication causing YF vaccine-associated viscerotropic disease
(YEL-AVD). The illness is similar to wild-type YF and may even-
tually lead to multiorgan failure and death. YEL-AVD is very
rare with a reported number needed to harm (NNH) of
250 000 in US YF vaccinees.4

Another SAE is yellow fever vaccine-associated neurotropic
disease (YEL-AND) with a NNH of 125 000 in US YF vacci-
nees.4 This SAE presents with various clinical neurological
symptoms, such as encephalitis and Guillain-Barré syndrome.

On top of immunosuppressive conditions, other factors asso-
ciated with higher rates of YEL-AVD and YEL-AND include
thymus disorders, and age below 6 months or above 60 years.

While booster-vaccination with YF vaccine in 17 persons on
tumour necrosis factor α antagonists was performed without
SAEs and eliciting a protective immune response in most in a
study by Scheinberg et al,8 there is limited data on the outcome
of primary YFV in immunosuppressed persons, as it would be
unethical to perform an experimental study. A recent case
report9 described immune-protective YF antibodies 2 years after
YFV in a 63-year-old woman with Crohn’s disease, who had
inadvertently received the YFV while receiving adalimumab
therapy. Furthermore, a study among a Dutch group of 15
immunocompromised travellers (most of whom received MTX)
found protective levels of YF antibodies a median of 33 days
after primary YF vaccination.10 Like our patient, no SAEs were
observed in these studies.

In our case report, YF viremia was detected 6 days after the
vaccination. This course is similar to that in healthy individuals,
where YF viremia is known to occur 3–5 days after inoculation
of the YFV.11 The patient had developed protective antibodies
2 weeks after vaccination, which is also in accordance with the
postvaccination course in healthy individuals as YF vaccine pro-
vides effective immunity within 10 days for at least 80% of
persons vaccinated.12

Typically, natural viral infection and live virus vaccination
produce a strong and long lasting T-cell-dependent neutralising
antibody response,11 and previous reports have suggested that
neutralising antibodies after YF vaccination can be persistently
protective for a long period of time in an immunocompetent
patient.13 This has further led to new guidelines on YF vaccin-
ation, as the WHO in 2013 concluded that a single dose of YFV
is sufficient to confer sustained immunity and lifelong protec-
tion against YF disease and that a booster dose of the vaccine is
not needed.14

Despite immunosuppression, our patient only suffered mild
systemic adverse effects following immunisation although some

Table 1 Detection of viremia and neutralising antibodies in
relation to time after vaccination

Time after
vaccination

*PCR for YF
viral RNA

*YF virus-specific
IgM titre

*†YF virus-specific
IgG titre

2 days Negative Negative Negative
6 days Positive Negative Negative
14 days Positive 1:80 1:320
6 weeks Negative 1:20 1:640
3 months Negative Negative 1:640
10 months – Negative 1:160

*All laboratory tests presented in table 1 were performed at Statens Serum Institut,
Copenhagen, Denmark.
†At Centers for Disease Control and Prevention (CDC), a titre of >1:20 is associated
with protective immunity after YF vaccination (I B Rabe. Arboviral Diseases Branch,
CDC, personal communication, January 2016).
YF, yellow fever.
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of her symptoms did resemble initial symptoms of YEL-AVD,
and she even developed sufficient antibody response. Owing to
a planned holiday in Ghana, further serological testing almost a
year after the YFV was performed, confirming that the patient
had sustained sufficient, yet decreasing, immunological response
to the YFV. In another case,15 persistent YF seropositivity in an
autologous haematopoietic stem cell transplantation recipient
has been described. However, in that particular case the vaccine
was given before the initiation of immunosuppression, and the
immunosuppressive treatment was different from our case.

The variety of immunosuppressive drugs and biological ther-
apies is rising steadily, as are the indications for their use, which
contribute to an increasing number of immunosuppressed
patients. Our case illustrates that immunisation of immunocom-
promised individuals possesses various challenges, especially
regarding vaccine safety and immunogenicity. These patients are
vulnerable to several infections against which vaccines exist, and
safe and timely vaccination is therefore of utmost importance.
Inactivated vaccines can generally be used without risk, but the
patients who are most at risk for infectious morbidity and mor-
tality as a result of their immunosuppressed state are also those
least likely to respond to vaccination.

Only persons planning to travel to countries where YF is
endemic may need the YFV, and the risk of being infected with
YF should always be weighed against the vaccine-associated risk.
The risk of being infected is determined by several factors, the
most important ones being travel destination and duration, use
of mosquito prophylaxis as well as season. The current YF out-
break in Angola and associated mortality serve as an ominous
reminder of the importance of vaccination in countries, where
YF is endemic.16

According to the European Crohn’s and Colitis Organisation
and Centers for Disease Control and Prevention (CDC),2–4

live-attenuated vaccines, including YFV, should not be admini-
strated for at least 3–6 months after pausing immunosuppressives,
including thiopurins, MTX and biologics. In addition, physicians

should keep in mind the immunosuppression induced by long-
term corticosteroid treatment. CDC recommends avoiding live-
virus vaccination for at least 1 month after stopping high doses
systemically adsorbed corticosteroid therapy given for more than
14 days. There are no specific international guidelines concerning
when to initiate or restart immunosuppression after the patient
has received live-attenuated vaccines, but a period of at least
1 month has been suggested in ‘the Pink Book’ by CDC.17
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Learning points

▸ Yellow fever vaccine and other live-attenuated vaccines are
contraindicated in patients currently treated with
immunosuppressives, including biologics and until
3–6 months after cessation of these drugs.

▸ An inadvertently given yellow fever vaccination in a patient
with Crohn’s disease treated with infliximab and
methotrexate was associated with mild systemic adverse
effects, and neither yellow fever vaccine-associated
viscerotropic disease nor yellow fever vaccine-associated
neurotropic disease was observed.

▸ Despite immunosuppressive therapy, the yellow fever
vaccination resulted in protective immunisation after 14 days,
identified by a sufficient level of neutralising antibodies that
were maintained up to 10 months after the vaccination and
possibly longer.
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