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Abstract
Background With the measles vaccine coverage rate gradually increasing, adult patients’ epidemiological and clinical 
characteristics have changed.

Aims To analyze the clinical characteristics of adult measles patients in Beijing Youan Hospital.

Methods We retrospectively reviewed the electronic medical records of 818 patients diagnosed with measles 
at Beijing Youan Hospital between June 2010 and October 2021. We divided all hospitalized patients into two 
demographics groups, using 14 years of age as the cut-off.

Results Of the adult inpatients, 110 (74.83%) were aged 20–40. There was an overall peak incidence in 2014, 
and yearly peaks came in April. Fever, cough, erythema, and Koplik’s spots were present in 79.59%, 82.1%, 99.3%, 
and 59.8% of the adult group, respectively, compared to 75.26%, 92.0%, 99.9%, and 39.0% of the pediatric group. 
Decreased lymphocytes and hepatic impairment were common in adults. The adult group’s median level of 
C-reactive protein was higher than that of the pediatric group (p < 0.05). The positive rate of measles antibody (IgM) 
detection was 64.6% in the adults and 78.8% in the pediatric group (p < 0.05). Of the adults, 46.9%, 8.8%, and 66% 
had pneumonia, gastroenteritis, and antibiotic use, compared to 89.6%, 2.7%, and 83.2% of the pediatric patients. The 
duration of symptoms before admission and the average length of hospital stay was approximately six days in both 
groups.

Conclusions Koplik’s spots are more likely to be detected by clinicians in adult patients admitted to the hospital. 
Active surveillance is helpful for adults who are negative for IgM on admission. Although the proportion of adult 
measles patients with liver injury is high, the disease is generally mild. Measles significantly impacts peripheral blood 
lymphocytes in adults, but adults are at lower risk of concurrent pneumonia than the pediatric group. Clinicians need 
to pay attention to the appropriate use of antibiotics. Expanding the coverage of the measles vaccination in high-risk 
areas is beneficial for preventing measles in adults.
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Introduction
The measles disease, caused by the measles virus, is one 
of the most common acute respiratory infectious dis-
eases. It leads to epidemics in densely populated and 
unvaccinated areas, with an average of one pandemic 
every 2–3 years [1]. There is no specific antiviral treat-
ment for measles, and the most effective measure to pre-
vent the disease is vaccination against the measles virus 
[2]. In China, measles occurs throughout the year, and 
its incidence peaks between March and May. Children 
aged between 6 months to 5 years are most susceptible 
to measles virus infection [3]. In recent years, the propor-
tion of measles cases in infants younger than 8 years has 
increased considerably. Measles cases in children over 
14 years of age accounted for 26.9% of all cases in 2013, 
which increased to 41.6% in 2019 [4]. Most complications 
in infected patients occurred in children younger than 2 
years, with the common complications observed in both 
children and adults being pneumonia and diarrhea [5]. 
Hepatitis was common only in adults aged older than 20 
years [6]. To date, detailed data analyzing the epidemiol-
ogy, complications, and biochemical parameters of adult 
patients with measles infection are limited. In this study, 
we summarized the clinical data of 818 hospitalized 
patients with measles in Beijing Youan Hospital over the 
past 12 years, to investigate their clinical characteristics.

Materials and methods
Data collection
This retrospective study was conducted using the elec-
tronic medical records of 818 hospitalized patients 
diagnosed with measles who were admitted to Beijing 
Youan Hospital between June 2010 and October 2021. 
All patients met the “Diagnostic criteria of measles” 
(WS296-2017), a health industry standard of the People’s 
Republic of China [7]. Patients included were either clini-
cally or laboratory-confirmed cases. According to the 
age range of pediatric diagnosis and treatment in China, 
we divided all hospitalized patients into two groups 
using 14 years of age as the cut-off age standard, with 
those aged 14 years and younger comprising the pedi-
atric group and those aged more than 14 years consist-
ing of the adult group. The clinical presentations of the 
included patients were documented on admission, and 
any complications were noted in patient information at 
discharge. We performed all laboratorial and imageologic 
examinations on patient admission. Routine peripheral 
blood tests referred to “Reference intervals of blood cell 
analysis for children” (WS/T 779–2021), a health indus-
try standard of the People’s Republic of China [8]. Clini-
cal biochemistry tests referred to “Reference intervals of 

clinical biochemistry tests commonly used for children” 
(WS/T 780–2021), the health industry standard of the 
People’s Republic of China [9]. Our study used enzyme-
linked immunosorbent assay (ELISA), a qualitative test, 
to detect measles-specific antibodies (IgM).

Ethical approval
The study was approved by the Ethics Committee of 
Beijing Youan Hospital Capital Medical University. All 
experiments were performed in accordance with relevant 
guidelines and regulations (e.g., Declaration of Helsinki), 
and informed consent was obtained from all subjects 
and/or their legal guardian(s).

Statistical analysis
SPSS 25.0 and GraphPad Prism 8.0 were used for statisti-
cal analyses. Measurement data were expressed as mean 
or median, and Student’s t-tests or Mann–Whitney U 
tests were used for comparison. Enumeration data were 
expressed as rates, and the Chi-squared test was used for 
analysis. A two-sided p-value of < 0.05 was considered 
statistically significant.

Results
Epidemiological characteristics
Age was categorized into two groups: (1) 671 children, 
median age of 8 months (range: 1 month-14 years), 464 
males; (2) 147 adults, median age of 30 years (range: 
15–61 years), 72 males. The pediatric group accounted 
for 82.03% of the total inpatients, of which 69% were 
males, while there was less of a sex difference in the adult 
group. Children younger than two years of age accounted 
for 72.25% of the total patients (Fig.  1). While adult 
patients accounted for 17.97% of investigated patients, 
age at onset was 20–40 years in most cases, accounting 
for 74.83% of the adult patient group. Community mor-
bidity was 96.72% in the pediatric group and 91.84% in 
the adult group (p < 0.05; Table 1).

The number of patients with measles in our hospital 
decreased between 2010 and 2012. However, in 2013, 
there was a surge in the measles incidence rate; the num-
ber of patients with measles increased to 308, reach-
ing a peak in 2014. There were five hospitalized patients 
with measles in 2019, and no patients were identified 
between 2020 and 2021 (Fig. 2). Generally, the number of 
infected patients increased in December and decreased 
after April of the following year. The pediatric group 
experienced a rapid increase in measles cases starting in 
December each year. The surge in the adult group began 
slightly later, with cases beginning to increase in January. 
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Nevertheless, the peak of hospitalization in both groups 
was in April, with significant seasonality (Fig. 3).

Clinical characteristics and complications
In our study, 10.28% of the pediatric patients had under-
lying diseases, including congenital heart disease, which 
accounted for 47.83%. In the adult inpatient group, 
17.01% had underlying diseases, including autoimmune 
diseases and diabetes accounting for 48% (Table 1).

Fever, cough, and systemic rash were the main clinical 
symptoms in the two groups. Conjunctivitis and Koplik’s 
spots were common, and the incidence of Koplik’s spots 
in the adult group was significantly higher than in the 
pediatric group (p < 0.05). Complications of pneumonia 
were common in both groups, with the incidence being 
significantly higher in the pediatric group (p < 0.05). 
Pneumonia caused by viral infections was generally more 
common than pneumonia from bacterial infections in 

Table 1 The age distribution and basic information of patients with measles
Pediatric (≤14y) n = 671 Adult (>14y) n = 147 P-value
0~6m 7~12m 1~5y 6~14y 15~25y 26~35y 36~45y 46~55y >56y

Group n(%)1 195
(23.84)

282
(34.47)

175
(21.39)

19
(2.32)

32
(3.91)

64
(7.82)

27
(3.30)

19
(2.32)

5
(0.61)

--

Age [M(P25, P75)] 8m (6, 12m) 30y (26, 39y) --

Male (n, %)2 464 (69.15) 72 (48.98) ≤0.05

Community-onset (n, %) 649 (96.72) 135(91.84) ≤0.05

Comorbidities (n, %)2 69 (10.28) 25 (17.01) ≤0.05

Congenital heart disease3 33 (4.92) 3 (2.04) 0.123

Diabetes 1 (0.15) 6 (4.08) ≤0.05

Autoimmune disease4 5 (0.75) 6 (4.08) ≤0.05

Gastrointestinal disease5 9 (1.34) 0 (0.00) 0.329

Neurological diseases6 9 (1.34) 2 (1.36) 1.000

Hepatitis B 4 (0.60) 4 (2.72) 0.056

Tumour7 3 (0.45) 2 (1.36) 0.482

Others8 5 (0.75) 2 (1.36) 0.811
Abbreviations:
1n (each age group) / N (all patients)
2Incidence in the pediatric or adult patients with measles
3 Congenital heart disease: Congenital atrial septal defect, Congenital ventricular septal defect, Patent foramen ovale
4 Autoimmune disease: Kawasaki disease,Thyroid dysfunction, Nephrotic syndrome, Thrombocytopenic purpura
5 Gastrointestinal disease: Congenital hirschsprung’s disease, Biliary atresia, Anal atresia
6 Neurological diseases: Hydrocephalus, Cerebral infarction, Cerebral hemorrhage, Epilepsy, Motor neuron damage, Myelin sheath development retardation
7 Tumour: Rectal cancer, Ovarian cancer, Juventus sarcoma, Retroperitoneal neuroblastoma
8 Others: Asthma, Pulmonary dysplasia, Aplastic anemia, Tuberculosis, AIDS.

Fig. 2 Statistical trends in inpatients with measles in Beijing Youan Hos-
pital between 2010–2021. There was a peak in the incidence of measles 
in 2014

 

Fig. 1 The age distribution of inpatients with measles in Beijing Youan 
Hospital between 2010–2021
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hospitalized patients. The risk of concurrent gastroen-
teritis was higher in the adult group than in the pediatric 
group (p < 0.05). It was generally rare to find patients with 
respiratory failure, myocarditis, or measles encephalitis 
(Table 2).

Laboratory Findings
The proportion of patients with elevated white blood cell 
count and thrombocytopenia was low in both groups. 
The proportion of decreased lymphocyte counts was 
higher in the adult group than in the pediatric group. 

The c-reactive protein level was higher in the adult group 
than the pediatric group (p < 0.05), suggesting that adults 
with measles have a more severe inflammatory response. 
Liver function tests (alanine transaminase) revealed that 
liver injury was common in adult patients. Renal dys-
function occurred in a low proportion of patients in both 
groups. The pediatric group had a higher positive rate of 
measles antibody detection (IgM) (Table 3).

Management and outcomes
The overall prognosis for the two groups was good, and 
the probability of severe disease or even death was low. 
Four patients who died during the study included chil-
dren aged approximately 1 year, two patients with con-
genital heart disease/heart failure, one with Behçet’s 
disease, and one with severe pneumonia. Notably, all of 
the four patients who died exhibited pneumonia. The 
proportion of antibiotic use was high in both groups, and 
was significantly higher in the pediatric group (p < 0.05). 
Bacterial infection was identified in 29.66% of the pedi-
atric group, compared to 10.20% of the adult group. The 
median length of hospital stay was approximately six days 
in both groups (Table 2).

Table 2 Clinical presentation, complications, management, and outcomes in pediatric and adult groups
Pediatric (≤14y) (N=671) Adult (>14y) (N=147) P-value

Clinical presentation (%)
Fever1 75.26 79.59 0.265

Cough 92.00 89.10 0.265

Rhinorrhea 15.10 10.90 0.191

Rhinobyon 0.30 0.70 1.000

Conjunctivitis 28.00 27.90 0.975

Erythra 99.90 99.30 0.795

Koplik’s spots 39.00 59.80 ≤0.05

Stimson 0.40 0.70 1.000

Complications (%)
Gastroenteritis 2.70 8.80 ≤0.05

Measles encephalitis 2.40 0.70 0.321

Pneumonia 89.60 46.90 ≤0.05

Pneumonia (bacterial) 21.61 7.48 ≤0.05

Pneumonia (viral) 67.96 39.46 ≤0.05

Myocarditis 2.40 1.40 0.648

Management and outcomes
Death (%) 0.60 0.00 0.775

Antibiotic treatment (%) 83.20 66.00 ≤0.05

Antiviral treatment (%)
Days2 median (IQR)

13.70
6.00 (5,7)

13.70
6.00 (5,7)

0.997
0.740

Days3 median (IQR) 6.00 (5,8) 6.00 (4,7) ≤0.05
1 Fever on admission
2 Duration of symptoms before admission
3 Length of hospital stay

Fig. 3 Characteristics of the seasonal distribution of adult and paediatric 
patients with measles in Beijing Youan Hospital between 2010–2021. The 
peak of hospitalization in both groups was in April
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Discussion
Measles continues to be a highly contagious disease that 
threatens human health. With the gradual increase in the 
coverage rate of the two-dose measles vaccine, the epide-
miological and clinical characteristics of measles patients 
have changed. In this study, we described the demo-
graphic and clinical features of patients diagnosed with 
measles at the Beijing Youan Hospital over the past 12 
years, and identified their age-group-related characteris-
tics. As an infectious disease hospital, Beijing Youan Hos-
pital admits patients from all over the country, therefore, 
the case data are to a certain degree representative of the 
Chinese population.

Most measles cases occur during late winter and early 
spring in temperate zones. Patients with measles admit-
ted to our hospital more commonly in winter and spring, 
with the peak incidence occurring in April. China began 
mass use of the measles vaccine in 1965, after which 
incidence levels of measles infection declined. In 1986, 
China introduced a two-dose schedule using this vac-
cine at 8 months and 7 years of age, respectively. Even-
tually, in 2005, the timing of measles-containing vaccine 
2 (MCV2) administration was changed from 7 years 
to 18–24 months of age [10]. In 2005, all children were 
required to undergo a check of their vaccination records 
when entering kindergarten and primary school. Our 
data showed that the number of patients hospitalized for 
measles was significantly higher in 2014 than in other 
years. Other studies also estimated the measles inci-
dence in China between 2013 and 2019 and found that 
it peaked in 2014 [4]. Community morbidity accounted 

for more than 90% of all admissions, with its incidence in 
the pediatric group being slightly higher than in the adult 
group. The medical and economic indicators in Beijing 
are relatively high, but there are many mobile popula-
tions in Beijing, which increases the risk of infection. In 
our study, children aged ≤ 1 year accounted for 72.25% 
of the total patients, and most were hospitalized due to 
complications such as pneumonia. Since the first dose of 
the measles vaccine is administered at 8 months of age, 
and the seroconversion rate is about 80–85% [11], we 
should focus on monitoring children before the second 
dose of the vaccination in order to achieve timely detec-
tion and early isolation. An extra dose of MCV should 
be administered to 6-month-old infants at a high risk of 
contracting measles. It should be noted that the age dis-
tribution of measles shifts further towards adolescence 
and adulthood as vaccination coverage and population 
immunization levels continue to improve [12]. A lower 
seropositivity rate of measles IgG antibodies has been 
reported in adults, which increases the risk of measles 
infection [13]. Relevant policies should allow adolescent 
populations who missed the MCV to receive the vaccine 
when necessary [14].

Patients in both groups had a lower probability of hav-
ing underlying diseases, which indicates that popula-
tion susceptibility to the measles virus has a minimal 
association with underlying diseases. Symptoms such as 
fever, systemic rash, cough, conjunctivitis, and rhinor-
rhoea were common in the two groups of patients, and 
there was no significant difference between them. In our 
study, Koplik’s spots, one of the characteristic symptoms 

Table 3 Auxiliary examinations in pediatric and adult groups
[M(P25, P75)] OR (%) Pediatric (≤ 14y) Adult (>14y) P-

value
WBC (×109/l) 7.5 (5.3, 10.5) 4.9 (3.7, 7.5) ≤0.05

NE (×109/l) 3.4 (2.0, 5.2) 4.0 (2.5,6.2) ≤0.05

LY(×109/l) 3.0 (1.9, 4.5) 0.7 (0.5, 1.0) ≤0.05

PLT (×109/l) 280.0 (210.1, 363.2) 158.3 (128.2, 203.4) ≤0.05

CRPa(mg/l) 7.0 (3.0, 18.0) 21.0 (14.0, 47.5) ≤0.05

TBLB (umol/l)
DBLB (umol/l)

5.4 (4.2, 6.8)
1.3 (0.8, 1.9)

12.0 (8.8, 16.0)
3.0 (1.8, 5.5)

≤0.05
≤0.05

ALT (u/l)
AST (u/l)
TP (g/l)
ALB (g/l)
CK (u/l)

26.0 (19.0, 39.0)
58.0 (48.0, 73.0)
61.8 (58.4, 65.6)
39.6 (36.8, 41.8)
66.0 (48.0, 100.0)

54.0 (32.0, 146.0)
58.0 (39.0, 107.0)
68.2 (63.8, 72.9)
39.5 (35.4, 42.7)
154.5 (80.0, 292.0)

≤0.05
0.956
≤0.05
0.665
≤0.05

CKMB(ng/ml)
BUN (mmol/l)

3.2 (1.4, 20.0)
2.2 (1.5, 1.9)

1.7 (0.5, 11.5)
3.5 (2.7, 4.5)

≤0.05
≤0.05

SCr(umol/l) 27.0 (22.0, 32.0) 67.0 (56.0, 84.0) ≤0.05

IgMb(%) 78.8 64.6 ≤0.05
Abbreviations: WBC: White Blood Cell; NE: Neutrophil; LY: Lymphocyte; PLT: Platelet; CRP: C-Reactive Protein; TBLB: Total Bilirubin; DBLB: Direct Bilirubin; ALT: Alanine 
Aminotransferase; AST: Aspartate transaminase; TP: Total Serum Protein; ALB:Serum Albumin; CK: Creatine Kinase; CKMB: Creatine Kinase Isoenzymes; BUN: Blood 
Urea Nitrogen; SCr: Serum Creatinine
aNormal range 0−10 mg/l
bPositive Rate of Measles Virus-Specific IgM Antibodies
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of measles infection, were more common in the adult 
group. This phenomenon is related to the immune sta-
tuses of infected patients. Foreign studies have reported 
that pathognomonic Koplik’s spots can be found in 70% 
of patients with measles [15]. Our study suggested a low 
incidence of Koplik’s spots, which was considered to be 
associated with a longer duration of onset on admission 
in both groups. It should be noted that Koplik’s spots may 
also appear in rubella or other viral infections [16]. The 
positive rate of measles virus-specific IgM antibodies was 
lower in the adult group. The early detection of measles 
virus-specific IgM antibodies may be low [17], but almost 
all measles show positive test results 4 days after rash 
eruptions [18]. Active surveillance of measles-specific 
antibodies is essential in adult patients.

The total lymphocyte count is reduced during the acute 
phase of measles infection, increasing susceptibility to 
other infections [19]. Measles infection may also increase 
mortality due to other infectious diseases for about 2–3 
years following infection [20]. Infants and undernour-
ished children have an increased risk of complications 
due to measles infection [15]. Our data showed that the 
risk of complicated pneumonia and the use of antibiotics 
was higher in the pediatric group than in the adult group. 
Antibiotics have beneficial effects in preventing com-
plications such as pneumonia, suppurative otitis media, 
and tonsillitis in children with measles [21]. Neverthe-
less, prophylactic antibiotic therapy for infected patients 
remains controversial among infectious disease special-
ists [22]. Antibiotics are generally recommended for 
pneumonia, sepsis, or other secondary bacterial compli-
cations [15]. In our study, bacterial infection was identi-
fied in 29.66% of the pediatric group, compared to 10.20% 
of the adult group. We found that a significant proportion 
of measles patients used antibiotics without a clear indi-
cation. The rational use of antibiotics in measles patients 
requires the attention of clinicians. Hepatic involvement 
in such patients is uncommon [23]. Pediatric patients 
appear to have a lower risk of hepatic dysfunction [24]. 
Elevations in transaminase levels are common, repre-
senting a direct viral cytopathic effect [25]. Most of these 
conditions appear in the early stages of the disease, and 
have positive prognoses. Through our analysis and sta-
tistical review of peripheral blood routine and liver and 
kidney function tests, we found that measles has a more 
significant impact on adult patients than children, possi-
bly because the protective efficacy of the measles vaccine 
is reduced over time.

There were some limitations to this study. First, we 
have not researched information on inpatients infected 
with measles since 2020, due to the changes in hos-
pital policies following the coronavirus disease 2019 
pandemic. Second, our data were all obtained from hos-
pitalized infected patients. Third, the data on specific 

medication and vaccination of patients with measles 
were not recorded in detail.

Conclusion
The clinical characteristics of measles in adults have 
some differences compared to those of pediatric patients, 
which is essential for informing future prevention, diag-
nosis, and treatment strategies for measles infection. 
Koplik’s spots were more prevalent in adult patients than 
pediatric ones; therefore, clinicians should pay atten-
tion to the early detection of this clinical manifestation. 
Dynamic monitoring of measles-specific antibodies 
(IgM) is vital in adult patients. Minor liver injury is com-
mon in adult measles patients, but the prognosis is typi-
cally positive. Measles infection has a more significant 
impact on peripheral blood lymphocytes in adults. How-
ever, the risk of concurrent bacterial pneumonia is not 
high, and clinicians need to avoid the prophylactic use of 
antibiotics. Supplementary measles vaccination for high-
risk adults is warranted.

List of Abbreviations
MCV2  Measles-containing vaccine 2
ELISA  Enzyme-linked immunosorbent assay

Acknowledgements
Not applicable.

Author Contribution
LZ studied conception and design, and drafted the manuscript; YW collected 
the clinical data,   analyzed and read the scientific literature; XC critically 
revised the manuscript and analyzed the data; LY, MC, and ZZ revised the 
manuscript and edited the manuscript for the English language; YZ and YM 
provided important intellectual content; studied conception and design. All 
authors read and approved the final manuscript.

Funding
None.

Data Availability
All data generated or analyzed during this study are included in this published 
article.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics Committee of Beijing Youan Hospital 
Capital Medical University. All experiments were performed in accordance 
with relevant guidelines and regulations (e.g., Declaration of Helsinki), 
and informed consent was obtained from all subjects and/or their legal 
guardian(s).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Respiratory and Critical Care Medicine, Beijing Youan 
Hospital, Capital Medical University, Beijing 100069, China
2Department of Respiratory and Critical Care Medicine, Beijing 
LiangXiang Hospital, Capital Medical University, Beijing 102401, China



Page 7 of 7Zhao et al. BMC Infectious Diseases          (2023) 23:312 

Received: 14 December 2022 / Accepted: 15 April 2023

References
1. Cairns KL, Perry RT, Ryman TK, Nandy RK, Grais RF. Should outbreak response 

immunization be recommended for measles outbreaks in middle- and low-
income countries? An update. J Infect Dis. 2011;204(Suppl 1):35–46.

2. Ma C, Rodewald L, Hao L, et al. Progress toward Measles Elimination - China, 
January 2013-June 2019. China CDC Wkly. 2019;1(2):21–5.

3. Li S, Ma C, Hao L, et al. Demographic transition and the dynamics of measles 
in six provinces in China: a modeling study. PLoS Med. 2017;14(4):e1002255.

4. Ma C, Rodewald L, Hao L, et al. Progress toward Measles Elimination - China, 
January 2013-June 2019. MMWR Morb Mortal Wkly Rep. 2019;68(48):1112–6.

5. Cui A, Zhang Y, Zhu Z, et al. Classification of measles cases from 2014 to 2018: 
implications for progress towards measles elimination in China. Vaccine. 
2020;38(22):3832–8.

6. Ben-Chetrit E, Oster Y, Jarjou’i A, et al. Measles-related hospitalizations and 
associated complications in Jerusalem, 2018–2019. Clin Microbiol Infect. 
2020;26(5):637–42.

7. National Health Commission of the People’s Republic of China. Diagnostic 
criteria of measles (WS296-2017). 2017. Available at: https://www.chineses-
tandard.net/PDF/English.aspx/WS2962017.

8. National Health Commission of the People’s Republic of China. Reference 
intervals of blood cell analysis for children (WS/T 779–2021). 2021. Available 
at: http://www.nhc.gov.cn/wjw/s9492/202105/19e3455a5dfe47e7a84756dd
3968e475/files/f206930de56a400b9a8a33e5e59f6c05.pdf.

9. National Health Commission of the People’s Republic of China. Reference 
intervals of clinical biochemistry tests commonly used for children (WS/T 
780–2021). 2021. Available at: http://www.nhc.gov.cn/wjw/s9492/202105/1
70ca00246014d18b82a61cabf9fdb2f/files/6c1c64223cb741dba722e90ad68
9fc54.pdf.

10. Ma C, An Z, Hao L, et al. Progress toward measles elimination in the People’s 
Republic of China, 2000–2009. J Infect Dis. 2011;204(Suppl 1):447–54.

11. Measles vaccines. WHO position paper. Wkly Epidemiol Rec. 
2009;84(35):349–60.

12. Moss WJ, Measles. Lancet. 2017;390(10111):2490–502.
13. Dimech W, Mulders MN. A 16-year review of seroprevalence studies on 

measles and rubella. Vaccine. 2016;34(35):4110–8.
14. Chong KC, Zhang C, Jia KM, et al. Targeting adults for supplementary 

immunization activities of Measles Control in Central China: A Mathematical 
Modelling Study. Sci Rep. 2018;8(1):16124.

15. Strebel PM, Orenstein WA, Measles. N Engl J Med. 2019;381(4):349–57.
16. Kimura H, Shirabe K, Takeda M, et al. The Association between Documenta-

tion of Koplik Spots and Laboratory diagnosis of Measles and other Rash Dis-
eases in a National Measles Surveillance Program in Japan. Front Microbiol. 
2019;10:269.

17. Bellini WJ, Helfand RF. The challenges and strategies for laboratory diagnosis 
of measles in an international setting. J Infect Dis. 2003;187(Suppl 1):283–90.

18. Helfand RF, Heath JL, Anderson LJ, Maes EF, Guris D, Bellini WJ. Diagnosis of 
measles with an IgM capture EIA: the optimal timing of specimen collection 
after rash onset. J Infect Dis. 1997;175(1):195–9.

19. Griffin DE. Measles immunity and immunosuppression. Curr Opin Virol. 
2021;46:9–14.

20. Mina MJ, Metcalf CJ, de Swart RL, Osterhaus AD, Grenfell BT. Long-term 
measles-induced immunomodulation increases overall childhood infectious 
disease mortality. Science. 2015;348(6235):694–9.

21. Kabra SK, Lodha R. Antibiotics for preventing complications in children with 
measles. Cochrane Database Syst Rev. 2013. (8): CD001477.

22. Chalmers I. If you had measles would you want prophylactic antibiotics. BMJ. 
2017;357:j2172.

23. Aaby P. Severe measles in Copenhagen, 1915–1925. Rev Infect Dis. 
1988;10(2):452–6.

24. Khatib R, Siddique M, Abbass M. Measles associated hepatobiliary disease: an 
overview. Infection. 1993;21(2):112–4.

25. Kakoullis L, Sampsonas F, Giannopoulou E, et al. Measles-associated pneu-
monia and hepatitis during the measles outbreak of 2018. Int J Clin Pract. 
2020;74(2):e13430.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.chinesestandard.net/PDF/English.aspx/WS296-
https://www.chinesestandard.net/PDF/English.aspx/WS296-
http://www.nhc.gov.cn/wjw/s9492/202105/19e3455a5dfe
http://www.nhc.gov.cn/wjw/s9492/202105/170ca
http://www.nhc.gov.cn/wjw/s9492/202105/170ca

	Clinical characteristics of adult inpatients with Measles in Beijing from 2010 to 2021: a retrospective analysis
	Abstract
	Introduction
	Materials and methods
	Data collection
	Ethical approval
	Statistical analysis

	Results
	Epidemiological characteristics
	Clinical characteristics and complications
	Laboratory Findings
	Management and outcomes

	Discussion
	Conclusion
	References


