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Measles Infection in a Fully Vaccinated Adolescent

Diagnosed with Complement C2 Deficiency
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Introduction

Measles is a highly contagious viral illness that typically af-
fects children and presents with fever, cough, conjunctivitis,
and a rash characterized by macules and papules. Although
serious complications such as diarrhea, pneumonia, and
subacute sclerosing panencephalitis can occur, measles is a
vaccine-preventable disease (1). Despite eradication efforts,
global vaccination programs were disrupted by the coronavi-
rus disease-2019 pandemic, increased migration, and vaccine
hesitancy, leading to decreased herd immunity and a resur-
gence of measles cases. In 2022 alone, over 9 million people
were infected, with 136.000 deaths reported (2). According to
World Health Organization data, Tirkiye's measles first dose
vaccination coverage has remained consistently around 95%,
with second dose coverage approximately 94% in recent years
and in 2023, approximately 8% of the measles cases reported
worldwide were from our country (3,4).

Measles can have a more severe or atypical course in im-
munocompromised individuals. Herein, it was aimed to report
a measles infection in a fully vaccinated adolescent with com-
plement component 2 deficiency (C2D), who presented with
classical symptoms such as fever, cough, and conjunctivitis,

along with an unusual purpura-like rash, attributed to underly-
ing thrombocytopenia. While C2D is mainly linked to bacterial
infections, limited data suggest it may also impair viral defense.
This case highlights a rare and possibly underrecognized vul-
nerability in such patients.

Case Report

A 16-year-old fully vaccinated boy with a history of fa-
milial thrombocytopenia, essential proteinuria, and C2D was
admitted with a two-day history of fever, sore throat, fatigue,
redness and itching in both eyes, myalgia, and cough. On the
third day, he developed pruritic maculopapular rashes. His
parents were first-degree cousins; some of his cousins also
had familial thrombocytopenia. There was no family history of
other immunodeficiencies, and the patient had no prior histo-
ry of severe viral infections.

On physical examination, maculopapular rashes were ob-
served on the lower extremities, palms, and soles (Figure 1,2).
A large, purplish, purpura-like lesion was present in the upper
gluteal region, without any history of trauma. He appeared
ill and dehydrated. His temperature was 38.3 °C, oropharynx
was hyperemic, tonsils were hypertrophic, and he had bilat-
eral conjunctival discharge and pruritus. Bilateral crepitant
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Figure 1. Maculopapular rashes on soles.

Figure 2. Maculopapular rashes on palms.

rales were heard in the lower lung zones, and breath sounds
were slightly diminished in the right middle zone. Chest X-ray
revealed bilateral parahilar peribronchial infiltrates (Figure 3).

On the second day of admission, a characteristic measles
rash appeared on the face and trunk (Figure 4). The case was
reported to the local Ministry of Health as a suspected mea-
sles infection. Laboratory tests showed isolated thrombocy-

Figure 3. Bilateral parahilar peribronchial infiltrates
were recorded in chest X-ray.

Figure 4. Maculopapular rash of measles over the
trunk.

topenia (21.000/uL) and mild neutrophilia (8.060/uL), with
otherwise normal blood counts. Peripheral smear showed no
atypical cells and was consistent with thrombocytopenia. Liv-
er enzymes were slightly elevated, but electrolytes and renal
function were within normal limits.

The patient was hospitalized with a presumptive diagno-
sis of measles and pneumonia. Serological testing for mea-
sles-specific IgM and IgG antibodies was performed; both
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results were negative. However, real-time polymerase chain
reaction testing from a blood sample confirmed measles in-
fection.

Vitamin A supplementation (200.000 IU/day for two days)
was administered to prevent complications, and cefotaxime
therapy was initiated. During follow-up, respiratory findings
improved, general condition stabilized, and the rashes began
to fade by the fourth day. He was discharged on the seventh
day of hospitalization.

Discussion

Measles is one of the most contagious infectious diseases
in the world. The RO (the rate of infectivity) number of the virus
is 12-18, which means that one index case might infect up to
18 unprotected people (5). Current national vaccination pro-
grams and vaccine coverage are essential for disease preven-
tion. Measles requires a vaccination coverage of at least 95%
to maintain herd immunity. Unvaccinated infected children
act as reservoirs for the disease, and they cause the spread of
MV among the immunocompromised children, and infection
can develop even in fully vaccinated individuals.

As the most common complement deficiency, C2 deficien-
cy can be asymptomatic or associated with autoimmune dis-
eases such as systemic lupus erythematosus and recurrent in-
fections with encapsulated bacteria (6). While C2 deficiency is
mainly linked to bacterial infections, some experimental stud-
ies suggest that the complement system may also support
antiviral defense, but clear clinical evidence is still lacking (7).
However, there is no clear clinical evidence for a direct link be-
tween C2 deficiency and viral susceptibility (8). Our case could
therefore be an incidental finding, but it emphasizes the need
for further research into possible viral susceptibility in patients
with complement deficiency.

Measles diagnosis can be challenging in patients with
atypical presentations, especially among those with under-
lying immunodeficiencies. Our patient had purpura-like,
blanching rashes in the gluteal area at first presentation more
prominent than the classical maculopapular rash. Given the
known diagnosis of hereditary thrombocytopenia, differential
diagnoses initially included other viral exanthems or throm-
bocytopenic purpura. However, as the classic measles rash
developed, alternative causes were ruled out.

Although the patient presented with clinical signs of pneu-
monia, chest X-ray findings were nonspecific, and no bacteri-
al or viral coinfection was detected. His pneumonia was mild
and responded quickly to supportive care and antibiotics. This
aligns with previously reported mild-to-moderate respiratory
involvement in measles cases among vaccinated or partially
immune individuals.

Despite clinical signs, both measles IgM and IgG serologies
were negative in our patient. The diagnosis was confirmed by
real-time polymerase chain reaction. This discrepancy can be
explained by early sample collection or delayed antibody re-
sponse, especially in immunocompromised individuals. In pa-
tients with complement deficiencies, reduced or delayed hu-
moral responses may lead to false-negative serologic results,
emphasizing the need for molecular testing in such popula-
tions.

Conclusion

Measles is becoming an emerging public health concern
all around the world, especially among under-vaccinated or
unvaccinated children. Countries need to adopt effective and
inclusive national vaccination programs for disease preven-
tion. Suspicious and confirmed cases require an extensive
surveillance program for both susceptible contacts and the
long-term complications of the disease. The vaccination pro-
gram must cover the key population groups, such as children
in rural areas, migrant children, and children living in poor
conditions. As Gavi says, measles is one of the deadliest and
most contagious diseases, but it is also one of the most easily
preventable.
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