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Introduction
Measles is a highly contagious viral disease caused by 

a Morbillivirus and for which humans are the only reservoir. It 
remains an important public health problem in many countries 
despite the existence of an efficient vaccine. Patients and methods: 
The aim of this work is to evaluate the epidemiological, clinical 
and therapeutic profile of measles complicated by pneumonia in 
the department of pediatrics of the CHU Gabriel Touré. It was a 
retroprospective, descriptive and analytical study, conducted from 
01 January 2018 to 31 December 2021.  Were included children aged 
0-15 years, hospitalized for measles complicated by pneumonia. 
Results: Ninety-four (n=94) patients were included. The hospital 
frequency was 0.33%. Children aged 1 to 5 years were the most 
represented (n= 56; 59.6%).  The sex-ratio was 1.2. In 81% of 
the cases, there was a history of measles in the neighbourhood. 
Sixty-seven percent (67%) of the patients were not immunized 
and ignorance was the reason for non-immunization in 37% of 
the cases (P=0.0000). The most common reasons for consultation 
were the following: respiratory distress (42.6%), fever (21.2%) 
and rash (19.1%). Koplick’s sign was present in 7.4% of patients. 
The pulmonary condensation syndrome and radiological opacities 
accounted for 95% and 93% respectively. The most widely used 
antibiotic was the combination of amoxicillin and clavulanic 
acid. The average length of hospitalization was 7.46 days with 
extremes between 2 and 23 days. The mortality rate was 9%. The 
relationship between the patient’s nutritional status and outcome 

was statistically significant (p=0.047). Conclusion: Pneumonia 
remains the most common complication of measles. The major 
challenge is to reach the WHO target of 95% immunization 
coverage.
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Introduction
Measles is an acute, highly contagious viral infection caused 

by the paramyxovirus virus, which occurs mainly in children. It 
is characterized by oculo-nasopharyngeal inflammation and a 
morbilliform febrile cutaneous eruption [1]. Complicated forms 
are more common in patients younger than 1 year and older than 
20 years. Bronchopulmonary complications are among the leading 
causes of death [2]. According to WHO data, 9769600 cases of 
measles were reported in 2018 worldwide. Among these cases, 
the number of deaths was 142,200 deaths. Most of the deaths 
occurred in children under the age of five [3]. In Africa, 1759,000 
cases of measles were reported, out of which 52600 died. The 
countries with the highest incidence rates included Liberia, 
Madagascar, Democratic Republic of Congo (DRC) and Somalia 
. In 2001, Mali faced an epidemic of measles with 4464 cases. 
The eradication of a contagious disease requires achieving and 
maintaining a high level of immunization coverage (>95%). When 
coverage decreases, outbreaks may re-emerge, even in countries 
where the disease seemed to have been controlled for several years 
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[4]. In 2012, the United Nations Assembly approved the Global 
Vaccine Action Plan, which aimed to eliminate measles in 5 of 6 
WHO Regions by 2020 [5]. At the onset of 2018, there has been 
an increase in the occurrence of complicated measles cases in the 
pediatric department of Gabriel Touré Hospital.  

Patients and methods
The study was conducted in the Department of Pediatrics of 

the Gabriel Touré University Hospital. It was a retro-prospective, 
descriptive, exhaustive and analytical study conducted from 
01/01/2018 to 12/31/2021. The aim of this study was to assess the 
epidemiological, clinical and therapeutic features of measles-related 
pneumonia cases. Were included children aged from 1 month to 15 
years hospitalized for measles complicated by pneumonia. Data 
from medical records were exploited. The diagnosis was based on 
clinical, biological and radiological description for pneumonia. 
For measles, the WHO clinical description was adopted [6,7]. The 
data were analyzed on SPSS version 20 software. The information 
collected from the medical records was kept confidential.

Results
Ninety-four (n = 94) patients were included. The hospital 

frequency of occurrence was 0.33%. Children aged 1 to 5 years 
were the most represented (n= 56; 59.6%).  The majority of 
patients were admitted between March and June. Admission was 
predominantly in 2021 (n = 46;49%). The mean age was 2.5 ± 
1.95 years with extremes of 8 months to 11 years. The 1-5 year age 
group was the most represented (n = 56;60%). The sex ratio was 
1.2. The distribution of the Z-score at admission was as follows: 
Z-score < -3 (22%), Z-score -2 and -3 (24%), Z-score > 1.5 (54%). 
The presence of a measles case in the neighborhood was found 
in 81% of cases. Sixty-seven percent (67%) of patients were not 
immunized. Ignorance and lack of knowledge of the vaccination 
schedule were the reasons for non-vaccination in 37% of patients 
(P=0.0000). The most common complaints were respiratory 
distress (42.6%), fever (21.2%) and skin eruption (19.1%). The 
median delay of consultation was 8 days (1-23 days). The clinical 
signs of measles were as follows: fever (n = 93; 99%), cutaneous 
eruption ( n = 91; 97%), conjunctivitis (n=71; 75%), rhinorrhea 
(n=56; 60%), Koplick’s sign (n =7; 7.4%). Respiratory distress, 
intercostal pulling and nasal flaring accounted for 92%, 89% 
and 84% respectively. Twenty nine percent (29%) of patients 
had expiratory whining. Chest inspection was normal in 26% of 

cases. Pulmonary condensation syndrome and radiological opacity 
accounted for 95% and 93% respectively. Bilateral radiological 
opacity represented 93%, (i.e.) 87 patients. Unilateral lobar 
opacity represented 7%, i.e. 7 patients. Haemocultures were not 
performed. The haemogram showed microcytic hypochromic 
anaemia associated with polynucleosis in 77 cases. All patients 
received antibiotics, vitamin A, eye and skin care (100%). The most 
commonly used antibiotic was the combination of amoxicillin and 
clavulanic acid. The average length of hospitalization was 7.46 
days with extremes between 2 and 23 days. The death rate was 
9%. There was a statistically significant relationship between the 
patient’s nutritional status and outcome (p = 0.047).

Discussion    
During the study period, 28737 children were admitted 

to the pediatric department.  Of these, 94 were hospitalized for 
measles pneumonia, (i.e.,) a hospital frequency of 0.33%. Kaboré 
et al found a hospital frequency of 6.4% [8]. In Mauritania, the 
hospital frequency is lower than that found in our study [9]. The 
age range of 1-4 years was the most represented with 59.6% of 
cases (Table 1). In the study conducted by Jean Baptiste in Nigeria, 
the 9-11 month age group was the most affected [10]. This age 
group generally corresponds to the period after weaning from 
breastfeeding when the child is no longer protected by maternal 
antibodies. The predominance of  boys was found in the study 
by Yitbarek [11,12]. To date, there are no plausible scientific 
explanations for the male predominance of measles. The majority 
of patients were admitted between March and June (Figure 1). 
During this period, it’s extremely hot in mali. The heat is one of 
the factors that exacerbate the transmission of the disease. The 
majority of patients (47.9%) had consulted within 6 to 10 days. 
This delay of consultation is near to that of Ahmed in Nigeria [13]. 
This delay is relatively less in the study by Ossibi in Brazzaville 
[14]. This delayed consultation could be related to a factor specific 
to our socio-cultural environment, which is the use of traditional 
medicine as a first line of treatment, but also to unfavorable socio-
economic conditions which do not facilitate the attendance of 
health facilities where care is more expensive. Measles occurs 
often in a context of malnutrition in our environment. It is an 
aggravating factor of malnutrition, linked to low socio-economic 
level and illiteracy. Measles is a breeding ground for Kwashiorkor, 
which is the oedematous form of malnutrition in children [15]. 
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Features Number Proportion

Gender

Male 51 54

Female 43 46

Age

< 1 an 32 34

1-5 years 56 59

6-11 years 6 6%

Reasons for visit

Respiratory distress 61 58

Fever 40 42

Cutaneous eruption 20 21

Cough 18 19

contamination mode

Neighborhood 76 81

Unknown 11 12

Family 7 7

Consultation delay

1-5 days 35 37,2

6-10 days 45 48

11-15 days 14 15

Immunization status

Non immunized 63 67

Immunized 26 28

Unknown status 5 5

duration of hospitalization

1-5 days 35 37

5-10 days 39 41

10-15 days 15 16

> 15 days 5 5

Outcome

Recovered 75 80

Died 9 9

Treatment adandonment 10 11

Table 1: Patients features.
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Figure 1: Evolution of admissions according to months.

The largest proportion of confirmed measles cases (67%) have never been vaccinated against measles (Figure 2). Several studies 
around the world confirm this fact [16-19]. Low vaccination coverage is closely linked to the resurgence of measles [20]. These cases 
represent a threat to the collective immunity, the factors associated with the non-vaccination should be identified and specific strategies 
should be implemented, in particular the introduction of a second dose of measles vaccine at school age. This would also allow catching 
up with lost to follow-up children and, above all, increasing children’s immunity. Measles eradication requires achieving and maintaining 
high vaccination coverage (>95%) [21]. When coverage decreases, outbreaks may reappear, even in countries where the disease seemed 
to have been controlled for several years.

Figure 2: The reasons for non-immunization.

Despite the considerable decline in measles mortality, immunization coverage in the African region is still low. Several countries 
have not yet reached the levels required to prevent the outbreak of measles. The World Health Organization advises that the first and 
second doses of measles-containing vaccine be given at ages 9 months and 15 to 18 months, respectively, in countries with high levels 
of measles transmission. Clinically, measles manifests as a febrile naso-ocular discharge with skin rash [22]. In our study, fever, rash and 
conjunctivitis were the most frequent signs. Some authors suggest a modification of the clinical definition of cases [23]. The evidence 
of contact and the rash have a high specificity in the diagnosis of measles. Serological tests are scarce in developing countries. Tests can 
eliminate misdiagnosis of the disease. These clinical errors accounted for 23% in the Helfand study [24]. Pneumonia is one of the most 
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lethal complications of measles. Supportive care facilitates a rapid 
recovery [25]. Bronchopulmonary complication represented 0.33% 
of hospitalizations in our department. Bacterial superinfection of 
the lungs occurs most often in compromised conditions. Measles 
causes a transitory immunodepression, facilitating this bacterial 
graft to the lungs. 

In Albarello’s study, it represented 76% [26]. Several authors 
report a pulmonary infectious complication in childhood measles 
[27,28]. Systematic hemoculture is one of the limitations of this 
study. Bacteria incriminated in bronchopulmonary exacerbations 
could not be identified. Bacterial involvement of the lung tissue 
is one of the main causes of death due to respiratory failure. The 
radiological lesions are very variable, and may involve both lungs 
or a lobar involvement. The treatment of pulmonary involvement 
is based on a synergistic antibiotic therapy. 

As for the outcome of our patients, 9% died. Camara 
reported 7.6% of deaths in a study done in Senegal [29]. There 
is a correlation between the nutritional status and the outcome of 
patients (p= 0.0047).

Conclusion 
In the hope of reducing the incidence of measles in Mali, it 

is important to strengthen routine immunization and to improve 
the response and immunization strategies throughout the country 
in order to achieve a clear improvement in the fight against this 
disease, if not its elimination. The major challenge is to reach the 
WHO’s 95% vaccination coverage target. A measles booster at 1 
year of age may reduce the morbidity of measles.

Conflicts of interest
The authors have declared no conflicts of interest

Ethical considerations
Upon admission, parents or legal guardians of patients 

approved their inclusion in a clinical research study. The national 
ethics committee validated the research protocol.

References
1. Rota PA, Moss WJ, Takeda M, de Swart RL, Thompson KM, et al. 

(2016) Measles. Nat Rev Dis Primers  2: 16049.

2. Hübschen JM, Gouandjika-Vasilache I, Dina J (2022) Measles. Lancet 
399 : 678-690. 

3. Moss WJ, Griffin DE (2006) Global measles elimination. Nat Rev 
Microbiol 4: 900-908. 

4. Cutts FT, Henderson RH, Clements CJ, Chen RT, Patriarca PA (1991) 
Principles of measles control. Bull World Health Organ 69: 1-7.

5. Masresha B, Luce R Jr, Tanifum P, Lebo E, Dosseh A, et al. (2020) The 
African Region early experience with structures for the verification of 
measles elimination - a review. Pan Afr Med J 35(Suppl 1): 1.

6. Hutchins SS, Papania MJ, Amler R, Maes EF, Grabowsky M, et al. 
(2004) Evaluation of the measles clinical case definition. J Infect Dis 
189: Suppl 1:S153-S159.

7. Fattoruso V, Ritter O (2003) La rougeole in vademecum clinique : du 
diagnostic au traitement 14 ème édition Masson éditeur, Paris 95: 230-
239.

8. Kaboré M, Konaté I (2019) Rougeole à Bamako:caractéristiques 
épidémiologiques, cliniques et thérapeutiques des patients hospitalisés 
au CHU du Point “G”. Journal international des maladies infectieuses 
et de la thérapie 4: 44-49.

9. Boushab BM, Savadogo M, Sow MS, Dao S (2015) Aspects 
épidémiologiques, cliniques et pronostiques de la rougeole au centre 
hospitalier régional d’Aïoun, Mauritanie [Epidemiological, clinical, 
and prognostic study of the measles in the Aioun regional hospital in 
Mauritania]. Med Sante Trop 25: 180-183. 

10. Jean Baptiste AE, Masresha B, Wagai J, Luce R, Oteri J, et al. (2021) 
Trends in measles incidence and measles vaccination coverage in 
Nigeria, 2008-2018. Vaccine 39 Suppl 3: C89-C95. 

11. Yitbarek K, Tilahun T, Debela T, Abdena D, Girma T (2021) Measles 
epidemiology and vaccination coverage in Oromia Region, Ethiopia: 
Evidence from surveillance, 2011-2018. Vaccine 39: 4351-4358. 

12. Seck I, Faye A, Mbacké Leye MM, Bathily A, Camara MD, et al. (2012) 
[Measles epidemic and response in the region of Dakar (Senegal) in 
2009]. Sante Publique 24: 121-132.

13. Ahmed PA, Babaniyi IB, Otuneye AT (2010) Review of childhood 
measles admissions at the National Hospital, Abuja. Niger J Clin Pract 
13: 413-416. 

14. Ossibi Ibara BR, Attinsounon CA, Atipo-Tsiba PW (2019) Rougeole: 
caractéristiques épidémiologiques et facteurs associés des patients 
admis à l’unité des maladies infectieuses du CHU de Brazzaville. 
Journal américain des maladies infectieuses et de la microbiologie 1: 
13-17.

15. Alwar AJ (1992) The effect of protein energy malnutrition on morbidity 
and mortality due to measles at Kenyatta National Hospital, Nairobi 
(Kenya). East Afr Med J 69: 415-418.

16. Fetuga MB, Jokanma OF, Ogunfowora OB, Abiodun R (2007) A ten-
year study of measles admissions in a Nigerian teaching hospital. 
Niger J Clin Pract 10: 41-46.

17. Zhang DL, Pan JR, Xie SY, Zhou Y, Shen LZ, et al. (2015) A hospital-
associated measles outbreak among individuals not targeted for 
vaccination in eastern China, 2014. Vaccine 33: 4100-4104. 

18. Dahanayaka NJ, Pahalagamage S, Ganegama RM, Weerawansa 
P, Agampodi SB (2015) The 2013 measles outbreak in Sri Lanka: 
experience from a rural district and implications for measles elimination 
goals. Infect Dis Poverty 4: 51.

19. Domai FM, Agrupis KA, Han SM, Sayo AR, Ramirez JS, et al. (2021) 
Measles outbreak in the Philippines: epidemiological and clinical 
characteristics of hospitalized children, 2016-2019. Lancet Reg Health 
West Pac 19: 100334.

20. Klassen-Fischer MK, Nelson AM, Neafie RC, Neafie FA, Auerbach A, 
et al. (2023) The Reemergence of Measles. Am J Clin Pathol 159: 
81-88. 

21. Bester JC (2016) Measles and Measles Vaccination: A Review. JAMA 
Pediatr 70: 1209-1215.

https://en.wikipedia.org/wiki/Measles
https://en.wikipedia.org/wiki/Measles
https://pubmed.ncbi.nlm.nih.gov/35093206/
https://pubmed.ncbi.nlm.nih.gov/35093206/
https://pubmed.ncbi.nlm.nih.gov/17088933/
https://pubmed.ncbi.nlm.nih.gov/17088933/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2393212/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2393212/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7195911/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7195911/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7195911/
https://pubmed.ncbi.nlm.nih.gov/15106104/
https://pubmed.ncbi.nlm.nih.gov/15106104/
https://pubmed.ncbi.nlm.nih.gov/15106104/
https://www.worldcat.org/title/vademecum-clinique-du-diagnostic-au-traitement/oclc/39327811?referer=diShowing&ht=edition
https://www.worldcat.org/title/vademecum-clinique-du-diagnostic-au-traitement/oclc/39327811?referer=diShowing&ht=edition
https://www.worldcat.org/title/vademecum-clinique-du-diagnostic-au-traitement/oclc/39327811?referer=diShowing&ht=edition
https://www.worldcat.org/title/vademecum-clinique-du-diagnostic-au-traitement/oclc/39327811?referer=diShowing&ht=edition
https://www.worldcat.org/title/vademecum-clinique-du-diagnostic-au-traitement/oclc/39327811?referer=diShowing&ht=edition
https://www.worldcat.org/title/vademecum-clinique-du-diagnostic-au-traitement/oclc/39327811?referer=diShowing&ht=edition
https://www.worldcat.org/title/vademecum-clinique-du-diagnostic-au-traitement/oclc/39327811?referer=diShowing&ht=edition
https://pubmed.ncbi.nlm.nih.gov/26067681/
https://pubmed.ncbi.nlm.nih.gov/26067681/
https://pubmed.ncbi.nlm.nih.gov/26067681/
https://pubmed.ncbi.nlm.nih.gov/26067681/
https://pubmed.ncbi.nlm.nih.gov/26067681/
https://pubmed.ncbi.nlm.nih.gov/33875267/
https://pubmed.ncbi.nlm.nih.gov/33875267/
https://pubmed.ncbi.nlm.nih.gov/33875267/
https://pubmed.ncbi.nlm.nih.gov/34147294/
https://pubmed.ncbi.nlm.nih.gov/34147294/
https://pubmed.ncbi.nlm.nih.gov/34147294/
https://pubmed.ncbi.nlm.nih.gov/22789117/
https://pubmed.ncbi.nlm.nih.gov/22789117/
https://pubmed.ncbi.nlm.nih.gov/22789117/
https://pubmed.ncbi.nlm.nih.gov/21220856/
https://pubmed.ncbi.nlm.nih.gov/21220856/
https://pubmed.ncbi.nlm.nih.gov/21220856/
https://pubmed.ncbi.nlm.nih.gov/1396205/
https://pubmed.ncbi.nlm.nih.gov/1396205/
https://pubmed.ncbi.nlm.nih.gov/1396205/
https://pubmed.ncbi.nlm.nih.gov/17668714/
https://pubmed.ncbi.nlm.nih.gov/17668714/
https://pubmed.ncbi.nlm.nih.gov/17668714/
https://pubmed.ncbi.nlm.nih.gov/26117147/
https://pubmed.ncbi.nlm.nih.gov/26117147/
https://pubmed.ncbi.nlm.nih.gov/26117147/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667465/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667465/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667465/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4667465/
https://pubmed.ncbi.nlm.nih.gov/34977832/
https://pubmed.ncbi.nlm.nih.gov/34977832/
https://pubmed.ncbi.nlm.nih.gov/34977832/
https://pubmed.ncbi.nlm.nih.gov/34977832/
https://pubmed.ncbi.nlm.nih.gov/36315019/
https://pubmed.ncbi.nlm.nih.gov/36315019/
https://pubmed.ncbi.nlm.nih.gov/36315019/
https://pubmed.ncbi.nlm.nih.gov/27695849/
https://pubmed.ncbi.nlm.nih.gov/27695849/


Citation: Traoré F, Maiga B, Sacko K, Traoré K, Ba AA, et al. (2023) Measles-Associated Pneumonia in Children: A Report from Pediatrics Depart-
ment of Gabriel Toure University Teaching Hospital. Arch Pediatr 8: 295. DOI: 10.29011/2575-825X.100295

6 Volume 8; Issue 3
Arch Pediatr, an open access journal
ISSN: 2575-825X

22. Moss WJ (2017) Measles. Lancet 390: 2490-2502. 

23. Ferson MJ, Young LC, Robertson PW, Whybin LR (1995) Difficulties 
in clinical diagnosis of measles: proposal for modified clinical case 
definition. Med J Aust 163: 364-366. 

24. Helfand RF, Chibi T, Biellik R, Shearley A, Bellini WJ (2004) Negative 
impact of clinical misdiagnosis of measles on health workers’ 
confidence in measles vaccine. Epidemiol Infect 132: 7-10. 

25. Schoini P, Karampitsakos T, Avdikou M, Athanasopoulou A, Tsoukalas 
G, et al. (2019) Measles pneumonitis. Adv Respir Med 87: 63-67. 

26. Albarello F, Cristofaro M, Busi Rizzi E, Giancola ML, Nicastri E, et al. 
(2018) Pulmonary measles disease: old and new imaging tools. Radiol 
Med 123: 935-943. 

27. Santana PRP, Planard GF, Zanetti G, Marchiori E (2020) Measles-
Associated Pneumonia. Arch Bronconeumol 56: 463-464.

28. Caseris M, Burdet C, Lepeule R, Houhou N, Yeni P, et al. (2015) 
Actualité de la rougeole [An update on measles]. Rev Med Interne 
36: 339-345. 

29. Camara B, Diouf S, Diagne I, Tall Dia A, Fall L, et al. (1999) 
Complications de la rougeole et facteurs de risque de décès. Médecine 
d’Afrique Noire 47: 380-385.

https://pubmed.ncbi.nlm.nih.gov/28673424/
https://pubmed.ncbi.nlm.nih.gov/7565261/
https://pubmed.ncbi.nlm.nih.gov/7565261/
https://pubmed.ncbi.nlm.nih.gov/7565261/
https://pubmed.ncbi.nlm.nih.gov/14979583/
https://pubmed.ncbi.nlm.nih.gov/14979583/
https://pubmed.ncbi.nlm.nih.gov/14979583/
https://pubmed.ncbi.nlm.nih.gov/30830960/
https://pubmed.ncbi.nlm.nih.gov/30830960/
https://pubmed.ncbi.nlm.nih.gov/30062499/
https://pubmed.ncbi.nlm.nih.gov/30062499/
https://pubmed.ncbi.nlm.nih.gov/30062499/
https://pubmed.ncbi.nlm.nih.gov/35373759/
https://pubmed.ncbi.nlm.nih.gov/35373759/
https://pubmed.ncbi.nlm.nih.gov/25579464/
https://pubmed.ncbi.nlm.nih.gov/25579464/
https://pubmed.ncbi.nlm.nih.gov/25579464/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7133346/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7133346/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7133346/

