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Objective To determine the incidence of immune thrombocytopenic purpura (ITP) after measles-mumps-rubella
(MMR) immunization compared with natural measles and rubella, its clinical course and outcome, and the risk of
recurrence after repeat MMR vaccination.
Study design We performed a systematic review of the Ovid MEDLINE (1950 to present) bibliographic database.
We selected studies that reported cases of thrombocytopenia in a known number of children who were immunized
with MMR vaccine before development of ITP. We also extracted data from the same and other studies regarding
bleeding manifestations and the resolution of MMR-associated thrombocytopenia or thrombocytopenic purpura
within 6 months. Finally, we studied the risk of ITP recurrence after MMR immunization or reimmunization.
Results On the basis of 12 studies, the incidence of MMR-associated ITP ranged from 0.087 to 4 (median 2.6)
cases per 100 000 vaccine doses. Severe bleeding manifestations were rare, and MMR-associated thrombocyto-
penia resolved within 6 months from diagnosis in 93% of the children. MMR vaccination of unimmunized patients
with ITP and revaccination of patients with prior ITP did not lead to recurrence of thrombocytopenia.
Conclusions MMR-associated ITP is rare, self-limited, and non-life threatening, and susceptible children with ITP
should be immunized with MMR at the recommended ages. (J Pediatr 2010;156:623-8).

S
urveillance of adverse reactions in recipients of vaccines indicates that the combined measles-mumps-rubella (MMR)
vaccine, as well as the less frequently used monovalent live virus attenuated vaccines, can cause clinically apparent
thrombocytopenia within 6 weeks after vaccination.1 In a 1993 review of adverse events associated with childhood vac-

cines, the Vaccine Safety Committee of the Institute of Medicine concluded that a causal relationship exists between MMR vac-
cination and thrombocytopenia.2 Although several case reports describe the occurrence of symptomatic thrombocytopenia
after MMR vaccination,3-14 no systematic review has been performed with the aim to determine the incidence of immune
thrombocytopenic purpura (ITP) after MMR immunization and to study its clinical course, that is, bleeding manifestations
and development of chronic thrombocytopenia. Moreover, although children with a history of thrombocytopenia may be
at increased risk for development of thrombocytopenia after MMR vaccination, it is unclear how common ITP recurrences
are after initial MMR vaccination or revaccination in such patients.

Because of limited data concerning the safety of MMR vaccination in patients with ITP, pediatricians, family practitioners,
and hematologists who care for children with history of ITP may be reluctant to immunize or reimmunize these children with
MMR, despite the fact that recent findings from the Centers for Disease Control and Prevention demonstrate that measles out-
breaks can occur in communities with a high number of unvaccinated persons and that maintaining high overall MMR
vaccination coverage rates in United States and elsewhere is needed to continue to limit the spread of measles.15

We performed a systematic review of the available medical literature to (1) calculate the incidence of ITP after MMR vac-
cination compared with natural infection with measles and rubella; (2) study the clinical course and outcome of MMR-asso-
ciated ITP; and (3) estimate the risk of recurrence or worsening of the thrombocytopenia after initial MMR vaccination or
revaccination in patients with history of non-vaccine– or MMR-associated ITP, as well as in patients with chronic ITP.
ITP
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Methods
From the Department of Pediatrics, University Hospital of
Alexandroupolis and Democritus University of Thrace
Medical School, Alexandroupolis, Thrace (E.M.), and the
Pediatric Immunology Referral Center, 1st Department of
Pediatrics, Hippokration General Hospital of Thessaloniki
and Aristotle University of Thessaloniki, Thessaloniki
(E.F.), Greece, and the Center for Cancer and Blood
Disorders, Children’s Medical Center of Dallas and the
We searched the Ovid MEDLINE In-Process & Other Non-Indexed Citations
and Ovid MEDLINE 1950 to Present electronic bibliographic database on June
26, 2009, to identify articles that combined the terms measles or mumps or ru-
bella or measles-mumps-rubella vaccine or the abbreviation ‘‘MMR’’ and throm-
bocytop(a)enia or thrombocytop(a)enic purpura with both the American and
the British spelling for these terms. Additionally, we hand-searched the biblio-
graphic references of relevant studies for additional publications that were
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Table I. Table showing the limitations set (line 1), the number of articles removed in each step (line 2) and the flow of
articles (line 3)

Line 1 A: Duplicates B: Limit to
English, human
and children
(ie, 0-18 years old)

C: Case
reports excluded

D: Non-eligible*
journal articles
(n = 35) and reviews
(n = 6)

E: Additional
non-eligible letters
(n = 1), guidelines
(n = 2), reviews/meta-analyses
(n = 3), comparative
studies (n = 1), clinical
trials (n = 1), and journal
articles (n = 5)

Line 2 Number of articles
removed

4 102 41 41 13*

Line 3 210000 20600000 104000000 6300000 22000000 9

Non-eligible, Not providing incidence data for MMR-associated ITP.
Three additional eligible studies were identified from the references of the 9 identified eligible articles.
*Two of the 13 articles that were eliminated in this step were eligible for the second study objective, i.e., for the study of the clinical course and outcome of MMR-associated ITP.
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missed in the initial search strategy. Finally, using the Scopus
abstract and citation database of research literature, we
searched the citations of the eligible articles for the same pur-
pose. This strategy was run independently by 2 authors (E.M.
and E.F.). The detailed search strategy is explained in Table I.

‘‘MMR-associated ITP’’ was defined both a platelet count
<150 000/mm3 and confirmation of thrombocytopenia by
blood smear examination or the presence of clinical signs
and symptoms of spontaneous bleeding, according to the
Brighton Collaboration Thrombocytopenia Working Group
criteria in an individual vaccinated with MMR.16 Although
the risk of thrombocytopenia after MMR vaccine is higher
within the first 6 weeks after immunization, we did not limit
our search on the basis of this time frame but included all
studies that reported on what was judged by the authors to
be MMR-associated ITP.

To calculate the incidence of MMR-associated ITP ex-
pressed per 100 000 vaccine doses, those studies were eligi-
ble only if cases of MMR-associated thrombocytopenia
were reported in relation to the number of administered
vaccine doses or which contained data allowing for an in-
cidence to be calculated. To compare the incidence of
MMR-associated ITP with that of the corresponding natu-
ral infections, we also searched for articles that provided
data regarding the incidence of thrombocytopenia after
natural measles and rubella infections, because these 2 vi-
ruses are regarded as the main causes of thrombocytopenia
in the MMR vaccine.

To study the clinical course and outcome of MMR-associ-
ated ITP, after the identification of studies that provided an
incidence of MMR-associated ITP and of additional studies
on MMR-associated ITP, we extracted data regarding the
platelet count, a valuable but surrogate end-point of ITP,
the interval after vaccination within which thrombocytope-
nia resolved, bleeding manifestations or other complications
and development of chronic ITP. Because traditionally,
chronic ITP is defined as disease that persists for >6 months
after diagnosis, we used this time point to define the percent-
age of patients in whom the platelet count had normalized. If
such information was unavailable, we used other relevant
clinical data (eg, bleeding manifestations or authors’ state-
ments that resolution occurred, even if the exact time-point
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of platelet normalization was not described) to assess the
outcome of MMR-associated ITP.

To evaluate the risk of recurrence or exacerbation of ITP
(either non-vaccine– or vaccine-associated) after MMR im-
munization (primary or booster), we searched for studies ex-
cluding case reports that described administration of the
MMR vaccine in patients with acute or chronic ITP after
MMR vaccination or revaccination. Editorials, letters, narra-
tive reviews, meta-analyses/reviews, guidelines, and journal
articles that did not provide data relevant to our objectives
were excluded. Non-English articles were also excluded; how-
ever, this was done after studying their English abstracts to
avoid missing potentially eligible articles.

Results

Our initial search identified 206 potentially eligible publica-
tions. By applying the combined limits of English-only arti-
cles, humans, and children 0-18 years old, an additional
103 articles were automatically removed. However, manual
search revealed 1 of them to be eligible. After removing 41
case reports, 36 journal articles, and 5 reviews that contained
no data on MMR-associated ITP, the number of potentially
eligible studies was limited to 22. A total of 13 additional
studies were removed because they did not provide data on
the incidence or the clinical course of MMR-associated
ITP, limiting the number of eligible studies to 9.17-25 Finally,
by reviewing the bibliographic references of these articles, we
found 3 additional eligible articles26-28; hence, raising the to-
tal number of evaluable studies to 12. On the date of our
search, these studies had been cited 276 times. Identification
and screening of these citations did not reveal any additional
eligible studies.

The 12 eligible studies were conducted in Canada, Den-
mark, Finland, France, Germany, Japan, Sweden, United
Kingdom (n = 3), United States, and the Nordic countries.
As shown in Table II, the method of surveillance to capture
thrombocytopenia or thrombocytopenic purpura, as a side
effect of MMR vaccination was different among various
countries (ie, active surveillance, passive surveillance, or link-
age of children hospitalized for ITP to immunization data).
The reported incidence of MMR-associated ITP ranged
Mantadakis, Farmaki, and Buchanan



Table II. Eligible studies that provide an incidence of MMR-associated ITP listed by year of publication

Country Author [publication year] Study method

Time frame
for MMR-associated ITP

(stated or inferred from the results)
Incidence of MMR-associated

thrombocytopenia

Canada Koch et al26 [1983] Passive surveillance Not stated 1/100 000
Sweden Bottiger et al27 [1987] Active surveillance Not stated 2.7/100 000
Germany Fescharek et al28 [1990] Passive surveillance Not stated 0.2/100 000
Finland Nieminen et al18 [1993] Active surveillance Not stated but last patient

accrued within 60 days
after MMR vaccination

3.33/100 000

United Kingdom Farrington et al19 [1995] Linkage of children hospitalized
for ITP to immunization data

Within 35 days after MMR
vaccination

3.44/100 000

France Jonville-Béra et al20 [1996] Passive surveillance
(retrospective study of spontaneous
case reports)

Within 45 days after MMR
vaccination

0.95/100 000

Denmark Pedersen-Bjergaard
et al17 [1996]

Passive surveillance (retrospective
study of spontaneous case reports)

Not stated 0.88/100 000

United Kingdom Miller et al21 [2001] Linkage of children hospitalized
for ITP to immunization data

Within 42 days after MMR
vaccination

3.1/100 000

United Kingdom Black et al22 [2003] Nested case-control study Up to 26 weeks after MMR
vaccination

4/100 000

Nordic countries Rajantie et al23 [2007] Active prospective surveillance Within 1 month
after MMR vaccination

3.33/100 000

Japan Nakayama et al25 [2007] Passive surveillance Not stated 0.087/100 000
USA France et al24 [2008] Modified cohort design Within 42 days after MMR

vaccination
2.5/100 000
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from 0.087/100 000 in Japan over the period 1994-2004 to 4/
100 000 MMR doses in United Kingdom during 1988-1999 (a
46-fold difference; median incidence 2.6/100 000 doses).
However, 7 of 12 studies reported a narrower range of inci-
dence of MMR-associated ITP between 2.5/100 000 and 4/
100 000 doses (a 1.6-fold difference). Regarding the incidence
of thrombocytopenia after natural infection, we identified 4
relevant studies, 1 dealing with measles and 3 with rubella in-
fections.29-32 On the basis of 30 000 school-aged children in-
fected during a 1963–1964 measles epidemic in 1
Pennsylvania county, 10 children had development of ITP,
giving an incidence of measles-associated ITP of 33/100 000
children.29 In another report, among 16,441 rubella cases re-
ported in 1958, 1 child developed symptomatic ITP, giving an
incidence of ITP after natural rubella infection of 6/100 000
cases.30 In a 1965 Baltimore City Health Department report,
14 cases of thrombocytopenia were reported among 1183
cases of natural rubella infection, giving an extremely high in-
cidence of rubella-associated ITP of approximately 1200 per
100 000 cases.31 Finally, during a 1976–1977 rubella epidemic
in southern Japan, among 14 322 clinical rubella cases, 9 pa-
tients had development of purpura, yielding an incidence of
rubella-associated ITP of 63/100 000 cases.32

The clinical course and outcome of MMR-associated ITP
was described in 7 of the 12 eligible studies of calculation
of an incidence of MMR-associated ITP and in 2 additional
studies 33,34 (Table III). Remarkably, none of these 9 eligible
studies reported in sufficient details the clinical course of
MMR-associated ITP. In 5 of them, the MMR-associated
thrombocytopenia resolved within 6 months from diagnosis
in 90-95.8% of the affected children.18,20,23,24,33 In the study
by Miller et al,21 although the resolution rate of thrombocy-
topenia at 6 months was unclear, the authors provided
Thrombocytopenic Purpura after Measles-Mumps-Rubella Vacci
and Guidance for Management
evidence that MMR-associated ITP was more self-limited
compared with the non-vaccine–associated ITP. More specif-
ically, the length of initial hospital admission was less (3 vs 5
days) and the platelet count at presentation was higher (>20
000/mm3 in 33% vs 19% of patients) in the vaccine-associ-
ated cases.21 Finally, in the study by Fescharek et al, all 11 re-
ported patients with MMR-associated ITP had a benign
course, and the platelet counts returned to normal, although
it is unclear when this recovery occurred.28 Five children had
development of gastrointestinal hemorrhage (2 of them re-
quired a blood transfusion),18,20,34 3 additional patients re-
quired a blood transfusion (no additional details
provided),231 child had development of pulmonary hemor-
rhage,34 1 had development of hematuria20 and 1 required
splenectomy.34 One boy died of intracranial hemorrhage,
but the bleeding occurred after a closed head injury caused
by a fall.33

Only 6 publications reported the risk of recurrence of
thrombocytopenia after MMR vaccination in children
with ITP, either non-vaccine– or MMR-associated ITP
(Table IV).21-24,35,36 Among 131 children with a history
of ITP (non-vaccine–associated in 94, MMR-associated in
26, and other-vaccine associated in 11 children), none
had a recurrence of ITP within 6 weeks after the first or sec-
ond dose of MMR.21-24,35 Finally, a case series of 3 patients
with chronic ITP reported no worsening of thrombocyto-
penia after MMR immunization.36
Discussion

Our first goal was to calculate the incidence of thrombocyto-
penia after MMR vaccination compared with that after
nation: A Systematic Review of the Literature 625



Table III. Clinical course of patients with MMR-associated ITP

Author
Number of patients with

MMR-associated ITP

Percent (absolute number) of patients
with resolution of thrombocytopenia

at ‡ 6 months
Other markers of severity of ITP other

than resolution at 6 months

Nieminen et al18 23 95.7% (22) 1/23 patients required a blood
transfusion for intestinal bleeding

Jonville-Béra et al20 57* 91.2%† (52) 3/57 patients had development of
intestinal bleeding and 1/57 had
hematuria

Miller et al21 9 Not given Decreased length of admission and
higher platelet count at diagnosis in
patients with MMR-associated ITP
compared with non-vaccine ITP

Black et al22 52 Not given No serious complications reported
Rajantie et al23 24 95.8% (23) 3/24 (12.5%) patients needed

a transfusion
France et al24 20 90% (18) —
Fescharek R et al28 11 Not given 100% of the patients recovered
Jadavji et al33 48 93.8%z (45) 1 child died of intracranial hemorrhage

(subdural hematoma) after a closed
head injury caused by a fall

Beeler et al34 55 Not given 1 patient required a blood transfusion for
intestinal bleeding
1 patient had development of
pulmonary hemorrhage
1 patient had a splenectomy

Overall 299 93% (160/172 with follow-up data) —

*Twelve patients received bivalent measles-rubella vaccine, 4 received rubella and 2 measles monovalent vaccines.
†The resolution of thrombocytopenia was achieved within 6 weeks.
zForty-six of 48 patients received MMR, 2 received measles monovalent vaccine. Three of 48 (6.25%) patients had development of chronic thrombocytopenia defined as thrombocytopenia for >3
months after diagnosis.
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measles and rubella. The chance of developing ITP after
MMR vaccination is approximately 2.6/100 000 vaccine
doses (median value, range 0.087 to 4/100 000).17-28 The
risk of thrombocytopenia after natural measles or rubella is
several fold higher ranging from 6 to 1200/100 000 cases.29-

32 Remarkably, there is no overlap in the incidence figures be-
tween MMR-associated and measles or rubella-induced
thrombocytopenia, that is, even the highest incidence (4/
100 000 vaccine doses) reported for MMR-associated ITP22

is 50% lower than the lowest reported incidence of rubella-
associated thrombocytopenia (6/100 000 cases).30

As shown in Table II, countries or regions with active sur-
veillance systems for vaccine-associated side effects report
higher incidence rates of MMR-associated ITP compared
with countries with passive surveillance systems, suggesting
that the observed differences may be, to some extent, the
result of different surveillance methods used rather than
Table IV. Safety of MMR vaccination or revaccination in chi
associated ITP

Study Number of patients, type of

Miller et al21 21 patients, non-vaccine–associated
Black et al22 2 patients, MMR-associated ITP
Black et al22 9 children, non-vaccine–associated IT
France et al24 31 children, non-vaccine–associated
Stowe et al35 33 children, non-vaccine–associated
Bibby et al36 3 children, chronic non-vaccine–asso
Rajantie et al23 24 children, MMR-associated ITP
Rajantie et al23 11 children, other vaccine-associated

*The first of the 3 patients received 2 doses of MMR vaccine.

626
the result of ‘‘true’’ differences in the incidence of MMR-
related thrombocytopenia and thrombocytopenic purpura.
Nevertheless, 7 of 11 studies reported similar incidence rates
ranging from 2.5 to 4/100 000 vaccine doses. The actual inci-
dence of MMR-associated thrombocytopenia is impossible
to ascertain precisely because children with mild or moderate
thrombocytopenia are unlikely to have bleeding symptoms
and, hence, are not likely to come to medical attention.11

The second goal of our study was to assess the outcome of
patients who had development of ITP shortly after MMR
immunization. As shown by our review on the basis of 172
patients with follow-up data, 93% of children with MMR-
associated ITP recovered within 6 months from diagno-
sis.18,20,23,24,33 Hence, only 7% had development of chronic
disease, whereas according to Intercontinental Cooperative
ITP Study Group data, chronic disease develops in approxi-
mately 28% of children with ITP 12 months to 10 years of
ldren with history of MMR-associated or non-vaccine–

ITP ITP recurrences after MMR vaccine

ITP 0/21 after 1st MMR vaccine dose
0/2 after 2nd MMR vaccine dose

P 0/7 after 1st MMR vaccine dose
ITP 0/31 after 1st MMR vaccine dose
ITP 0/33 after 2nd MMR vaccine dose
ciated ITP 0/3 after 1st MMR vaccine dose*

0/24 after 2nd MMR vaccine dose
ITP 0/11 after 2nd MMR vaccine dose

Mantadakis, Farmaki, and Buchanan
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age.37 Similarly, the Nordic ITP Working Group has esti-
mated that approximately 25% of children with ITP have de-
velopment of chronic disease.38,39 Thus MMR-associated ITP
is less likely to become chronic compared with the more
common non-vaccine– associated disease. However, the per-
centage of children who have development of chronic non-
vaccine–associated ITP appears similar to that of MMR-re-
lated cases in children aged 12 to 18 months of age alone.
More specifically, in the study by France et al24 among chil-
dren with ITP unexposed to MMR aged 12 to 23 months,
only 3 of 43 (7%) had development of chronic ITP versus 2
of 20 (10%) of those with MMR-associated ITP. Moreover,
it is estimated that at least 70% to 75% of ITP cases in chil-
dren aged 12 to 18 months of age are believed to be related
to MMR.24

As shown in Table III, the bleeding manifestations of
MMR-associated ITP usually are self-limited and not life-
threatening. Serious bleeding requiring blood transfusion oc-
curs rarely. One case of lethal intracranial hemorrhage was
not spontaneous but was related to a closed head injury.33

To the best of our knowledge, there are no cases of spontane-
ous fatal bleeding caused by MMR-related thrombocytope-
nia, and deaths from bleeding have been reported in
patients with rubella-associated thrombocytopenic pur-
pura.40-42

On the basis of the study by France et al24 and the annual
US birth cohort, it has been estimated that approximately 100
cases of ITP per year can be attributed to the MMR vaccine in
United States.43 Because the reported incidence of ITP is 4 to
5.3/100 000 children44,45 and the population of the United
States includes approximately 80 million children, 2.3% to
3.1% of the 3200 to 4240 annual cases of childhood ITP in
the United States are MMR-associated. However, this rela-
tively low percentage does not pertain to children aged 12
to 18 months alone. Interestingly, among 433 cases of ITP di-
agnosed in Denmark over the period 1959–1969 in children
# 15 years of age, 61 (14%) were due to natural rubella
(n = 42), measles (n = 14), or mumps (n = 5) infection.46

Hence, natural infections caused by any of the viruses contained
in the MMR vaccine currently have become an infrequent cause
of ITP.

The third goal of our systematic review was to search for
studies on the safety (ie, risk of thrombocytopenia recurrence
or worsening) of MMR vaccination or revaccination in chil-
dren with either non-vaccine– or MMR-associated ITP. Only
6 such reports were found,21-24,35,36 partially because most
children (>90% to 95%), if tested, will be immune after 1
dose of MMR, necessitating the administration of a second
dose in very few susceptible children with ITP. Four studies
showed that children with history of known non-vaccine–as-
sociated ITP in remission who had previously received a first
dose of MMR vaccine did not have a recurrence within 6
weeks after vaccination.21,22,24,35 Two studies, 1 with only 2
and another with 24 children with MMR-associated ITP,
showed no recurrences13 after the second MMR dose.22,23 Re-
garding the safety of MMR vaccination in patients with
chronic ITP, there are no firm data.36
Thrombocytopenic Purpura after Measles-Mumps-Rubella Vacci
and Guidance for Management
Our systematic review has several limitations. First, we ex-
cluded non-English articles. However, by studying English
abstracts of these studies, we do not believe that we missed
any studies that included data relevant to our goals. Second,
we may have underestimated thrombocytopenia as a side ef-
fect of MMR vaccine, because in no studies was routine sur-
veillance blood counts performed within the first few weeks
after vaccination. Third, we excluded case reports. The reason
for this exclusion is that case reports describing a recurrence
of ITP after MMR vaccination of a child with history of
MMR-related or idiopathic ITP are more likely to be pub-
lished than those describing children with history of ITP
and no recurrence of thrombocytopenia after vaccination.
Hence, there is an inherent danger for bias. Finally, although
all authors of this study are frequently consulted by practi-
tioners about MMR vaccination for children with history of
ITP, we have no data to prove that appropriate immuniza-
tions are avoided in these children. However, given their phy-
sicians’ need for such consultations, this is likely to be the case.

The decision to administer MMR vaccine to children with
history of ITP should be based on assessment of immunity af-
ter the first MMR dose and the benefits of protection against
the 3 viruses in the vaccine compared with the risks of recur-
rence of thrombocytopenia after immunization.47 Because of
the much higher likelihood of thrombocytopenia after natu-
ral infection, the benefits of vaccination greatly exceed the
risks of severe symptomatic thrombocytopenia caused by im-
munization. Hence, children who have development of ITP
within 6 weeks of their first MMR dose should have antibody
tests performed. If the child is immune, repeat immunization
is not necessary. If the child is not immune (a 5% to 10%
chance), we recommend a second dose of MMR. We also rec-
ommend that children with known ITP not yet immunized
against measles, mumps, and rubella or with no evidence of
adequate immunity despite prior immunization should be
immunized at the recommended ages provided that intrave-
nous immunoglobulin therapy has not been given within 8 to
11 months.47
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and five national study groups. Vaccination associated thrombocytope-

nic purpura in children. Vaccine 2007;25:1838-40.

24. France EK, Glanz J, Xu S, Hambidge S, Yamasaki K, Black SB, et al., Vac-

cine Safety Datalink Team. Risk of immune thrombocytopenic purpura

after measles-mumpsrubella immunization in children. Pediatrics 2008;

121:e687-92.

25. Nakayama T, Onoda K. Vaccine adverse events reported in post-marketing

study of the Kitasato Institute from 1994 to 2004. Vaccine 2007;25:570-6.

26. Koch J, Leet C, McCarthy R, Carter A, Cuff W. Adverse events tempo-

rally associated with immunizing agents: 1987 report. Can Dis Weekly

Rep 1989;15:151-8.

27. Bottiger M, Christenson B, Romanus V, Taranger J, Strandell A. Swedish

experience of two dose vaccination programme aiming at eliminating

measles, mumps, and rubella. Br Med J (Clin Res Ed) 1987;295:1264-7.
628
28. Fescharek R, Quast U, Maass G, Merkle W, Schwarz S. Measles-mumps

vaccination in the FRG: an empirical analysis after 14 years of use. II.

Tolerability and analysis of spontaneously reported side effects. Vaccine

1990;8:446-56.

29. Bayer WL, Sherman FE, Michaels RH, Szeto IL, Lewis JH. Purpura in

congenital and acquired rubella. N Engl J Med 1965;273:1362-6.

30. Lokietz H, Reynold FA. Postrubella thrombocytopenic purpura. J Lancet

1965;85:226-30.

31. Annual Report of the Health Department of the City of Baltimore: 1964,

May 1, 1965.

32. Ueda K, Sasaki F, Tokugawa K, Segawa K, Fujii H. The 1976-1977 rubella

epidemic in Fukuoka city in southern Japan: epidemiology and inci-

dences of complications among 80,000 persons who were school chil-

dren at 28 primary schools and their family members. Biken J 1984;27:

161-8.

33. Jadavji T, Scheifele D, Halperin S. Canadian Paediatric Society/Health

Canada Immunization Monitoring Program. Thrombocytopenia after

immunization of Canadian children, 1992 to 2001. Pediatr Infect Dis J

2003;22:119-22.

34. Beeler J, Varricchio F, Wise R. Thrombocytopenia after immunization

with measles vaccines: review of the vaccine adverse events reporting sys-

tem (1990 to 1994). Pediatr Infect Dis J 1996;15:88-90.

35. Stowe J, Kafatos G, Andrews N, Miller E. Idiopathic thrombocytopenic

purpura and the second dose of MMR. Arch Dis Child 2008;93:182-3.

36. Bibby AC, Farrell A, Cummins M, Erlewyn-Lajeunesse M. Is MMR im-

munization safe in chronic idiopathic thrombocytopenic purpura? Arch

Dis Child 2008;93:354-5.

37. Kühne T, Buchanan GR, Zimmerman S, Michaels LA, Kohan R,

Berchtold W, et al., Intercontinental Childhood ITP Study Group. A

prospective comparative study of 2540 infants and children with newly

diagnosed idiopathic thrombocytopenic purpura (ITP) from the Inter-

continental Childhood ITP Study Group. J Pediatr 2003;143:605-8.

38. Rosthøj S, Hedlund-Treutiger I, Rajantie J, Zeller B, Jonsson OG,

Elinder G, et al., NOPHO ITP Working Group. Duration and morbidity

of newly diagnosed idiopathic thrombocytopenic purpura in children:

a prospective Nordic study of an unselected cohort. J Pediatr 2003;

143:302-7.

39. Zeller B, Rajantie J, Hedlund-Treutiger I, Tedgard U, Wesenberg F,

Jonsson OG, Nopho ITP, et al. Childhood idiopathic thrombocytopenic

purpura in the Nordic countries: epidemiology and predictors of chronic

disease. Acta Paediatr 2005;94:178-84.

40. Ackroyd JF. Three cases of thrombocytopenic purpura occurring after

rubella. Quart J Med 1949;42:299-319.

41. Sladden RA. Thrombocytopenic purpura and rubella. Br Med J 1963;

2(5372):1587-8.

42. Morse EE, Zinkham WH, Jackson DP. Thrombocytopenic purpura fol-

lowing rubella infection in children and adults. Arch Intern Med 1966;

117:573-9.

43. Braun MM. Toward better vaccine safety data and safer vaccination. Pe-

diatrics 2008;121:625-6.

44. Lilleyman JS. Management of childhood idiopathic thrombocytopenic

purpura. Br J Haematol 1999;105:871-5.

45. Zeller B, Helgestad J, Hellebostad M, Kolmannskog S, Nystad T,

Stensvold K, et al. Immune thrombocytopenic purpura in childhood

in Norway: a prospective, population-based registration. Pediatr Hema-

tol Oncol 2000;17:551-8.

46. Cohn J. Thrombocytopenia in childhood: an evaluation of 433 cases.

Scand JHaematol 1976;16:226-40.

47. American Academy of Pediatrics. Measles. In: Pickering LK, Baker CJ,

Kimberlin DW, Long SS, editors. Red Book: 2009 Report of the Commit-

tee on Infectious Diseases. 28th ed. Elk Grove Village, IL: American Acad-

emy of Pediatrics; 2009. p. 444-55.
Mantadakis, Farmaki, and Buchanan


	Thrombocytopenic Purpura after Measles-Mumps-Rubella Vaccination: A Systematic Review of the Literature and Guidance for Management
	show [ce:section-title1]
	Results
	Discussion
	References


