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Immune thrombocytopenic purpura (ITP) is an ac-

quired autoimmune disorder characterized by iso-
lated thrombocytopenia. Although uncommon, it 

may occur following certain vaccinations, particu-

larly the measles, mumps, and rubella (MMR) vac-

cine. We report a 13-month-old previously healthy 
male infant who developed diffuse purpura and oro-

mucosal bleeding shortly after receiving a single 

dose of the MMR vaccine. Laboratory evaluation           
. 

revealed severe thrombocytopenia, and extensive 

investigations excluded all other secondary causes. 
With full clinical recovery, the child responded fa-

vourably to oral corticosteroids and intravenous im-

munoglobulin. This case emphasises the need for 

clinicians to take into account ITP in infants who 
present with bleeding symptoms following live-at-

tenuated vaccination. It also highlights a rare but 

significant vaccine-associated adverse event. 
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Introduction 

Thrombocytopenia is defined as a platelet count be-

low 100 × 10⁹/L. It is classified as primary when no 
identifiable underlying disorder is present, often im-

mune-mediated, and as secondary when associated 

with systemic illnesses such as infections, autoim-

mune diseases, or medication exposures. (1) The an- 

nual incidence of ITP in children varies by region, 

ranging from 1.9 to 6.4 per 100,000 children. (2) 

Several infectious agents have been implicated in 
secondary ITP, including HIV, hepatitis C virus, 

Helicobacter pylori, influenza, Epstein–Barr virus, 

and varicella zoster virus. Autoimmune disorders 
such as rheumatoid arthritis, systemic lupus erythe-

matosus, and antiphospholipid syndrome, as well as 

certain drugs, may also trigger ITP. (3) 

Among vaccines, the measles, mumps, and rubella 

(MMR) vaccine and, to a lesser extent, the varicella, 

hepatitis A, and Tdap vaccines have been linked to 

ITP. (4) The MMR vaccine is the only immuniza-
tion with a well-established association, with an es-

timated incidence of 0.087, 4 cases per 100,000 ad-

ministered doses. Most reported cases occur in chil-
dren. More recently, COVID-19 vaccines have also 

been associated with transient thrombocytopenia, 

typically appearing within weeks of vaccination. (5) 

Despite the extremely low risk, clinicians should re-
main aware of vaccine-associated ITP. To date, no 

case of MMR-related ITP has been reported from 

Pakistan. This case contributes to the limited global 
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literature by presenting a rare immunogenic re-

sponse to a live-attenuated vaccine, manifesting as 
acute, severe thrombocytopenia. The report aims to 

increase clinical awareness and provide compara-

tive evidence for physicians encountering similar 

presentations. 

 

Case presentation 

A well-nourished 13-month-old boy weighing 11 kg 
from the Swabi District of Khyber Pakhtunkhwa, 

Pakistan, presented with extensive purpura over the 

body, multiple petechiae, dry lips, and pallor. Two 
days prior to admission, he had received a single 

dose of the live-attenuated measles, mumps, and ru-

bella (MMR) vaccine at a local vaccination center 

in Shagai, Maneri (Swabi). On presentation, his vi-
tal signs included a systolic blood pressure of 120 

mmHg and a pulse rate of 122 beats per minute. 

Neurological, respiratory, and cardiovascular exam-
inations were unremarkable. There was no hepato-

splenomegaly or lymphadenopathy (Figures 1–3). 

Initial laboratory evaluation revealed a haemoglo-
bin level of 10.2 g/dL, haematocrit of 32.2%, and a 

white cell count of 11.8 × 10⁹/L (47.2% neutrophils, 

43.2% lymphocytes, and 6% monocytes). Platelet 

count was markedly reduced at 11 × 10⁹/L. Peri-
pheral smear demonstrated mild anisopoikilocyto-

sis, hypochromic microcytosis, reduced platelets, 

and normal white blood cells with neutrophil pre-
dominance; no schistocytes were observed. Coagu-

lation profile, including PT and APTT, was within 

normal limits. Liver and renal function tests were 
also normal. Viral screening, including HIV serol-

ogy, dengue NS1 antigen, and IgM/IgG panel, was 

negative. No secondary cause of thrombocytopenia 

was identified. 

The MMR vaccine-induced immune thrombocyto-

penic purpura (ITP) was identified as the cause of 

the thrombocytopenia based on temporal correlation 
with vaccination and exclusion of alternative 

causes. The child was given intravenous immuno-

globulin (IVIG) at 0.8 g/kg/day for two days and 

oral prednisolone at 2 mg/kg/day due to severe 
thrombocytopenia with oromucosal bleeding. His 

platelet count increased to 31 × 109/L after 48 hours, 

but his haematocrit dropped to 26.0%, most likely 
due to haemodilution from IV fluids given with 

IVIG. By the third day of hospitalisation, there was 

a noticeable improvement in the patient's condition, 
including the resolution of pallor and a significant 

decrease in petechiae and purpura. To treat gastric 

irritation brought on by steroids, antacids were pre-

scribed. After a three-day stay, he was discharged           

. 

with prophylactic cefixime for possible hospital-ac-

quired infections, oral prednisolone, and antacids. 

The child looked healthy at the one-week follow-up, 

with the bruises significantly faded and the platelet 
count increased to 83 × 10¹/L. For a week, oral pred-

nisolone was tapered to 1 mg/kg/day; additional ta-

pering was recommended every week. The tapering 

schedule and recurrence monitoring were discussed 

with the parents. 

 

Discussion 

Our 13-month-old patient presented with a single 

episode of oromucosal bleeding and widespread 
purpura, predominantly affecting the limbs, for the 

preceding 24 hours. After ruling out traumatic 

causes, infectious etiologies, and inherited bleeding 

disorders through appropriate investigations, and 
considering the recent history of MMR vaccination, 

a diagnosis of vaccine-associated thrombocytopenia 

was established. 

There is strong evidence that some vaccines, most 

notably the MMR vaccine, may infrequently cause 

thrombocytopenia as an adverse immunogenic 
event. MMR-associated immune thrombocytopenic 

purpura (ITP) is rare but thought to be caused by an 

abnormal immune response targeting host platelets. 

Unless the child has chronic ITP and is scheduled to 
receive the MMR vaccine, ITP itself is not regarded 

as a contraindication to routine vaccination. (6) De-

spite the rarity of MMR-associated ITP, epidemio-
logic studies in large paediatric cohorts have found 

a slightly elevated risk of ITP in the 1–6 weeks after 

MMR vaccination in children aged 12–19 months. 

In contrast, other common early childhood vaccines 
have not demonstrated a significant association with 

ITP. The protective benefit of the MMR vaccine is 

supported by the fact that the incidence of ITP after 
a natural measles or rubella infection is significantly 

higher than after vaccination. (12) 

The pathogenesis is believed to involve either mo-

lecular mimicry, in which structural similarities be-

tween vaccine antigens and platelet antigens cause 

cross-reactive antibodies in susceptible individuals, 
or immunological stimulation by viral antigens. (7) 

Vaccine-associated thrombocytopenia may be me-

diated by autoantibodies directed against platelet 
glycoproteins such as GPIb/IX or GPIIb/IIIa fol-

lowing antigen exposure, with cross-reactive im-

mune responses triggering rapid platelet destruc-
tion. (13) Despite this mechanism, children should 

continue to receive the MMR vaccination at recom-

mended ages because MMR-associated ITP is usu-

ally mild, self-limited, and non-fatal. (8) In a prior           
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study, 93% of children who experienced acute ITP 

following MMR vaccination recovered completely 

within 6 months. (8) 

For management, oral prednisolone at 2 mg/kg/day 

for 3–4 weeks remains a widely used protocol. 
Higher doses may produce faster platelet recovery, 

but may also cause side effects. In emergency 

presentations, particularly with bleeding, intrave-
nous immunoglobulin (IVIG) is considered first-

line therapy. IVIG acts by blocking Fc receptors on 

macrophages of the reticuloendothelial system, 

thereby reducing platelet destruction, and is most ef-
fective at 1–2 g/kg. (9) According to international 

practice guidelines, bone marrow biopsy is not rou-

tinely recommended in typical pediatric ITP, and 
children with newly diagnosed or vaccine-associ-

ated ITP can often be managed with first-line thera-

pies such as corticosteroids and IVIG. Furthermore, 
guidelines support continued vaccination schedules 

in children with a history of ITP, as re-vaccination 

does not generally lead to recurrence when immun-

ity status is assessed. (14) In addition, current con-
sensus recommendations suggest that children with 

acute ITP, including vaccine-associated cases, can 

be effectively managed with first-line therapies 
such as corticosteroids or intravenous immuno-

globulin, with treatment tailored to bleeding sever-

ity and platelet counts. (15) Follow-up studies have 
shown that most cases of vaccine-associated ITP re-

solve completely, and re-vaccination with MMR af-

ter recovery does not typically result in recurrence, 

with sustained remission observed in multiple co-

horts. (13) 

In Pakistan, two doses of the MMR vaccine are rec-

ommended, as a single dose provides only approxi-
mately 75% efficacy against measles infection. (10) 

A common concern is whether children who de-

velop vaccine-associated ITP can safely receive 
subsequent doses. A systematic review reported that 

none of the 37 children who developed ITP after the 

first MMR dose experienced recurrence after the 
second dose. Based on these findings, the American 

Society of Hematology advises that children with 

prior ITP should still receive future vaccinations, in-

cluding MMR, unless serologic testing already con-
firms immunity. (11) It is important to emphasize 

that natural measles and rubella infections carry a 

substantially higher risk of ITP compared with the 
rare vaccine-associated cases, and that the benefits 

of vaccination consistently outweigh the risks. (16) 

While clinicians should be aware of MMR-associ-

ated ITP as a possible cause of acute thrombocyto-       

. 

penia in children, it is critical to emphasize that vac-

cine-induced ITP is significantly rarer than throm-
bocytopenia resulting from the natural infections 

the vaccine prevents. Therefore, MMR vaccination 

programs should continue without restriction, even 
in light of rare post-vaccination immunogenic 

events. 

Although existing case reports and retrospective 

studies have helped highlight the association be-
tween MMR vaccination and ITP, they offer only a 

limited understanding of why certain children de-

velop this rare reaction. There is a clear need for 
well-designed prospective studies to identify which 

host factors may predispose individuals to vaccine-

related immune responses and to clarify the precise 

immunological mechanisms involved. Furthermore, 
more robust data on follow-up strategies and long-

term outcomes would greatly enhance clinical deci-

sion-making and help guide future vaccination prac-

tices with greater confidence. 

 

Conclusion 

Immune thrombocytopenic purpura (ITP) can hap-

pen after receiving the MMR vaccination, but it is 

far less common than the risk of ITP from the natu-

ral infections that the vaccine prevents. Therefore, 
the MMR immunization program should not be re-

stricted or limited due to concerns about post-MMR 

vaccine immunogenicity. 
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Figure 1. Photograph of the patient's abdomen showing extensive, non-blanching purpuric lesions 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

Figure 2. Photograph of the patient's back demonstrating widespread petechiae and confluent purpura 
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Figure 3. Photograph of the patient's thigh revealing a dense distribution of purpuric spots and patches 
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