Case Report

Apparent vaccine-thimerosal induced hypersensitivity,
myelodysplastic syndrome and pancytopenia
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Abstract

A case of hypersensitivity reaction, myelodysplastic syndrome and pancytopenia, which developed after an administration of
thimerosal-containing tetanus vaccine, is presented and discussed.
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Introduction

Thimerosal is used as a preservative for many
vaccines, and so is one of the most important
organic mercury compounds to which human
populations are exposed. Despite evidence of
toxicity, the World Health Organization (WHO)
continues to recommend the use of thimerosal-
containing vaccines, especially those available in
multidose vials, in countries that do not have
resources for alternative vaccine preparations
because the benefit-cost ratio remains very high
[1]. The following report presents an account of
probable thimerosal toxicity induced by vaccination
in an adult woman.

Case

A forty-three-year-old woman was admitted to
our department on May 1, 2006, with a history of
tetanus vaccination one month previously.
Immediately following vaccination she experienced
difficulty in breathing, chest tightness, headache
and facial flushing. Swelling started in the
periorbital area, and over the next 3 days spread
to her shoulders and arms, eventually affecting the
whole body. She reported general fatigue and
malaise and noted a jaundiced appearance. These
symptoms decreased within one month but did not
completely disappear. When she was referred to
our department one month later, she had still facial

swelling and flushing, together with jaundice and
profound weakness and fatigue.

Physical examination revealed moderate
general status, ill appearance, with facial swelling
and flushing, especially in the periorbital region.
Her blood pressure was 110/80 mmHg, pulse rate
86/minute, and respiration rate 20/minute; other
systems were normal. Urinalysis was normal.
Haematological findings were WBC 2600 /mmsg,
hemoglobin 4.2, g/dl, hematocrit 16%, MCV 60,
platelets 53.000 /mm3, PT 13 sec, and PTT 34 sec,
fibrinogen 259 mg/dl, ferritin <1.5 ng/ml, serum
iron 14.4 pg/dl, serum iron binding capacity 287
pg/dl, vitamin B12 379 pg/ml, folate 5 ng/ml.
Blood biochemistry showed ALT 12 U/L, AST 14
U/L and AFP 0.8 ng/ml. Faecal examination
showed no occult blood or parasites. Serological
examination for a wide variety of bacterial and viral
infections showed only a positive HAV IgG, and
malignancy and autoimmune markers were
negative. Abdominal ultrasonography showed
normal liver size, but the liver parenchyma had a
heterogeneous appearance with a granular pattern
and liver biopsy showed non-specific hepatitis.

Changes consistent  with  myelodysplastic
syndrome were observed in a bone marrow
biopsy.

The vaccine given was produced at the Serum
Institute of India Ltd and contained the standard
0.01% thimerosal as a preservative against
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bacterial contamination. The clinical presentation
was consistent with adverse reaction to mercury,
and since the only confirmed exposure to mercury
was the thimerosal in the tetanus vaccine, we
concluded that the symptoms probably resulted
from toxic effects of thimerosal and that this was a
case of vaccine-induced toxicity. Following
supportive and symptomatic treatment, including
oral iron to increase hemoglobin, the patient
showed complete recovery from symptoms within
one month. Repeated liver ultrasound was
evaluated as normal, and laboratory findings were
within normal ranges. Repeated bone marrow
examination showed some improvement, but
evidence of myelodysplastic syndrome continued,
and the patient was transferred to the care of the
Haematology Department for long-term follow up.

Discussion

Thimerosal is an ethyl mercury derivative used
as a preservative to prevent bacterial
contamination of multidose vaccine vials after they
have been opened [2]. Potential problems resulting
from the use of this preservative have been a
matter of recent discussion, with evidence of
toxicity in mice [3], and of induction of apoptosis in
cell cultures [4]. Increased risk of autism, speech
disorders, mental retardation, personality
disorders, and thinking abnormalities have been
reported to the Vaccine Adverse Event Reporting
System following the adminsitration of thimerosal-
containing diphtheria-tetanus-pertussis (DTaP)
vaccines in comparison to thimerosal-free DTaP
vaccines [5,6]. Exposure to low doses of
thimerosal has also been associated with
hypersensitivity reactions and allergy [7].

We suggest that considering the rapid
development of symptoms following vaccination,
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the thimerosal in the vaccine was responsible for
bone marrow toxicity, resulting in pancytopenia,
and for hypersensitivity reactions including edema
and dyspnea. Most clinical studies on vaccine-
induced toxicity have been conducted on children,
and the presentation of this case should alert
physicians in countries where adult vaccination
campaigns are carried out to the possibility of
thimerosal-induced toxicity.
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