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Abstract

Title: Multi-system organ failure following administration of yellow fever vaccine: a case report

Background: Yellow fever vaccine-associated viscerotropic disease (YEL-AVD), is an extremely rare and life-threatening condition that occurs
shortly after administration of the vaccine. It is characterized by multi-system organ failure including hemorrhagic fever, shock, renal failure, and
hepatic failure.

Case: A 77-year-old Caucasian male experienced multi-system organ failure within seven days of receiving the yellow fever vaccine. The patient'’s
signs and symptoms included fever, acute renal failure, hepatitis, lymphocytopenia, thrombocytopenia, hypotension, and respiratory failure.
Conclusions: Since serious adverse events are possible following administration of yellow fever vaccine, physicians should administer the vaccine
only to those truly at risk for exposure to the virus.

Introduction

Yellow fever is a viral hemorrhagic disease transmitted to humans via
the bite of infected female mosquitoes. There are an estimated 200,000
cases of yellow fever in the world annually, resulting in 30,000 deaths
[1]. Most of these cases occur in the tropical regions of Africa and South
America where the presence of infected mosquitoes is most promi-
nent[1]. Yellow fever infections are generally mild and self-limiting, but
severe cases can occur, which are characterized by hemorrhagic fever,
shock, renal failure, and hepatic failure [2]. Since there are no known
treatments for yellow fever other than supportive care, severe cases
often result in death.

Yellow fever vaccine is a live, attenuated virus given as a one-time in-
jection with a recommended re-vaccination interval of 10 years [3]. It
is a safe and effective vaccine producing only mild systemic adverse
effects, such as low-grade fever, headache, and myalgias in 10 to 30%
of vaccine recipients [3] However, in select individuals, yellow fever
vaccine-associated viscerotropic disease (YEL-AVD) is a rare illness
characterized by signs and symptoms very similar to the actual yel-
low fever disease, but caused by vaccine virus replicating in multiple
organs. This often leads to multi-system organ failure and death. As
of July 2009, more than 40 confirmed and suspected cases have been
reported worldwide [3]. In the United States, the incidence of YEL-AVD
is very low, reported as 0.4 cases per 100,000 doses administered [1].
The following is a case of a 77-year-old male who experienced multi-
system organ failure and subsequent death shortly after receiving the
live, attenuated 17D strain yellow fever vaccine.
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Case

A 77-year-old Caucasian male with a past medical history of hyper-
tension, diabetes mellitus type I, and Factor V Leiden deficiency pre-
sented to his primary care physician approximately six days following
administration of yellow fever vaccine with complaints of unsteadi-
ness, urinary urgency, and generalized weakness and malaise for the
previous two days. The patient received the vaccine in preparation for
travel to South America. Physical exam was remarkable only for gait
unsteadiness and pale skin color. Multiple labs were drawn, including
a comprehensive metabolic panel, complete blood count with diffe-
rential, prothrombin time and international normalized ratio, thyroid
function tests, prostate specific antigen, and urinalysis. The only ab-
normalities were a slight elevation in serum creatinine from a baseline
of 1.0 to 1.4 mg/dL, a urinalysis that revealed moderate blood, and a
left shift on complete blood count with greater than 90% neutrophils
in the setting of a normal white blood cell count. A diagnosis of uri-
nary tract infection was made and the patient was sent home with a
prescription for ciprofloxacin 500 mg twice daily for one week. The fo-
llowing day, the patient presented to the emergency department with
complaints of fever, nausea, vomiting, back and abdominal pain, and
worsening lethargy. Physical assessment was notable for a tempera-
ture of 100.5 degrees. Labs revealed hemoglobin and hemotocrit of
11.7 gms/dL and 35.9% respectively, sodium of 127 mmol/L, potassium
of 3.3 mmol/L, serum creatinine of 1.4 mg/dL, and neutrophils of 97%.
An infectious process was suspected at this time, and the patient was
admitted to the hospital’s general medicine service for further treat-
ment. Upon admission, blood and urine cultures were obtained and
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empiric broad-spectrum antibiotic coverage was initiated with vanco-
mycin, ceftriaxone, ampicillin, and acyclovir. Over the next 24 hours,
the patient was consistently febrile, with temperatures in excess of 103
degrees. He quickly progressed to hemodynamic instability and sep-
sis syndrome exhibited by tachypnea, tachycardia, hypotension, and
mental status changes. He was admitted to the intensive care unit the
next day, intubated, and placed on cardiopulmonary support with a
working diagnosis of sepsis syndrome of unknown etiology. In order to
rule out an infectious process in the central nervous system, a success-
ful lumbar puncture was performed at this time, which was negative.
Doxycycline was added to his antibiotic regimen as well as norepi-
nephrine and vasopressin for pressure support. He received continu-
ous intravenous fluids with normal saline for volume resuscitation. The
patient began to experience oliguric renal failure requiring continuous
veno-venous hemofiltration (CVVH) beginning on hospital day 4 with a
serum creatinine of 3.3 mg/dL with a peak serum creatinine of 4.5 mg/
dL eleven days later. Acute hepatitis as evidenced by elevated trans-
aminases was noted beginning on hospital day three and continued
throughout hospital course (peak AST of 312 IU/L on hospital day six
and peak ALT of 106 IU/L on hospital day 10). Interestingly, total bili-
rubin throughout hospital course remained within normal limits. On
hospital day 5, coagulopathy was noted with an International Normal-
ized Ratio of 5.1, which was unresponsiveness to fresh frozen plasma.
The patient’s neurological status declined to a point where he no lon-
ger responded to painful stimuli. The patient also experienced acute
muscle injury as evidenced by a creatine kinase of 4334 IU/L. CT scans,
MRI images, and chest X-rays were obtained and did not elucidate any
signs of infection or causes of the patient’s multi-system organ failure.
The patient was tested for Ehrlichia, leptospira, Rocky Mountain spot-
ted fever, herpes simplex virus, cytomegalovirus, and human immu-
nodeficiency virus, which were all negative. At this point, yellow fever
vaccine-associated viscerotropic disease (YEL-AVD) was suspected. On
this same day, cultures and viral PCRs were sent to the Centers for Dis-
ease Control and Prevention (CDC) for analysis, which came back as
negative for infection and detection of yellow fever virus, respectively.
A serum dilution-plaque reduction neutralization test (PRNT) to detect
yellow fever neutralizing antibodies was greater than 160 on the day of
admission and climbed to greater than 10,000 on hospital day 5. The
patient continued to require cardiopulmonary support despite broad-
spectrum antibiotic, antiviral, and antifungal coverage. He required
constant volume resuscitation, which resulted in diffuse anasarca with
a weight gain of greater than 55 kilograms. After more than a week of
cardiovascular support, permission was granted by the family to with-
draw care, and the patient passed away. Autopsy was offered to the
patient’s family, but was declined.

Discussion

The live, attenuated yellow fever vaccine was first introduced in the
1930s and has protected millions of susceptible people from contrac-
ting the illness. However, when the Vaccine Adverse Events Reporting
(VAERS) system was established by the CDC and the United States Food
and Drug Administration (FDA) in 1990, rare cases of multi-system or-
gan failure shortly following administration of the vaccine began to
appear. First described in the literature in 2001, this condition has since
been termed yellow fever vaccine-associated viscerotropic disease
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(YEL-AVD). YEL-AVD occurs as a result of an atypical, widespread inflam-
matory response upon administration of the vaccine. Initial symptoms
of the disease usually occur two to five days following administration of
the vaccine and include fever, nausea, vomiting, and jaundice. Signs of
multi-organ failure appear quickly, most notably elevated hepatic en-
zymes, respiratory failure, blood dyscrasias, and renal failure. In some
cases, the attenuated virus can be found in body tissues. Fatality rates
with YEL-AVD, even with aggressive treatment, are approximately 53%
based on currently available literature [1]. The specific factors that
increase a patient’s risk for developing YEL-AVD are not fully known,
making it difficult to predict possible reactions.

Previously published reports indicate that advanced age may be a risk
factor for developing YEL-AVD. Martin and colleagues reported four
cases of YEL-AVD in patients greater than 63 years of age [3]. In each
of these cases, the patients presented within five days of receiving the
vaccine with major complaints of fever, myalgias, and confusion, simi-
lar to the presentation of our patient. Vaccine-like yellow fever virus
was isolated in three out of the four patients in their report. Of the
four patients described, three of them died. Another similar case was
reported by Chan and colleagues in a 56-year-old male [4].

While the case presented in this paper is a geriatric patient, it is im-
portant to note that older patients are not the only population at risk
for developing YEL-AVD. Gerasimon and Lowry reported a case of an
otherwise healthy, 22-year-old female who presented to an emergen-
cy department with a four day history of vomiting and diarrhea [5].
Records indicate that she had received the yellow fever vaccine six
days prior as standard protocol for military deployment. She rapidly
decompensated while hospitalized, and was transferred to the inten-
sive care unit for respiratory failure. Four days after being admitted to
the hospital, she went into cardiac arrest and died. Several similar case
reports describing YEL-AVD with subsequent death in young patients
have been published, with ages ranging from 4 years of age to 26 years
of age [6-9].

The patient presented in this case report fits the criteria for YEL-AVD.
It is important to note that he had no known drug or food allergies
that could have contributed to the described events. Since an autopsy
was not performed, a major limitation of confirming YEL-AVD as the
true diagnosis was the unavailability of organ tissue for biopsy to con-
firm presence of the attenuated virus. However, based on the patient’s
presentation and hospital course, it is strongly believed that he suc-
cumbed to the rare and serious effects associated with receiving the
yellow fever vaccine.

Conclusions

Current recommendations from the CDC state that anyone nine
months of age or older traveling to or living in areas with risk of yellow
fever transmission, especially in South America and Africa, should be
vaccinated with yellow fever vaccine to reduce the risk of contracting
the illness [1]. However, because severe adverse events are possible
following vaccination, physicians should administer the vaccine only
to persons truly at risk of exposure to yellow fever.
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