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Case report: Ribavirin and vitamin A in a severe
case of measles
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Christine Zandotti, MDa, Philippe Parola, MD, PhDa, Jean-Christophe Lagier, MD, PhDa,∗

Abstract
Rationale:Despite a vaccine being widely available, measles continues to occur frequently, with sometimes lethal consequences.

Patients concerns: The mortality rate reaches 35% and measles represents 44% of the 1.4 million deaths which are due to
preventable diseases. Severe forms of measles are reported, mainly in young, unvaccinated adults, and in specific populations. The
risk factors for severe measles include no or incomplete vaccination and vitamin A deficiency. Apart from secondary measles-related
infections, severe measles is mainly represented by neurological, respiratory, and digestive symptoms.

Diagnoses: Strengthening the hypothesis that there is a link between vitamin A deficiency and severe measles in this paper we
report the case of a 25-year-old unvaccinated man hospitalized for severe and complicated measles.

Outcomes: The evolution was good after administration of intramuscular vitamin A as well as intravenous ribavirin.

Lessons: Measles remains a fatal and serious disease. The early use of ribavirin and vitamin A shows significant improvements
regarding morbimortality and should be systematic in severe cases.

Abbreviations: CSF = cerebrospinal fluid, CT scan = computed-tomography scanner, PCR = polymerase chain reaction.
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1. Introduction

Despite a vaccine available preventing this disease, severe forms
of measles (including neurological and respiratory involvement)
are reported, mainly in unvaccinated young adults. Among the
main risk factors for severe measles the vitamin A deficiency has
been already described. Here, we report the case of a 25-year-old
unvaccinated man hospitalized for severe and complicated
measles. We then discuss comprehensively both preventive and
therapeutic management of severe measles.
2. Case report

A 25-year-old Romanian man, from the Roma community and
who had been living in France for 2 months at the time of
presentation,was admitted to our hospital inMarseille, France, for
fever, diarrhea, and conjunctivitis. He had no history ofmedical or
surgical disease andwas not taking any treatment upon admission.
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He was not a drug user and smoked 5 cigarettes per day. There
were no risks of sexually transmitted diseases reported.
At time of admission, clinical examination revealed a fever at

38.5°C, tachycardia at 125 beats per minute, sweat, submandib-
ular centimetric lymphadenopathies, Koplik’s spots, bilateral
conjunctivitis, erythematous extending facial eruption, and
diarrhea without signs of dehydration. His blood pressure was
stable at 129/68mm Hg. Pulmonary auscultation and neurologi-
cal examination were normal.
Biological analysis showed hyponatremia at 126mmol/L,

hypokalemia at 3.33mmol/L, mild acute renal insufficiency with
elevated creatinine at 100mmol/L and clearance at 86mL/min,
anicteric cholestasis and cytolysis 3 times higher than normal, and
an inflammatory syndrome with C reactive protein at 55mg/L.
Initially, chest X-rays were normal. At day 2, bilateral

pneumonia was clinically diagnosed and confirmed by a thoracic
computed-tomography scanner (CT scan) (Fig. 1). Meanwhile, a
diagnosis of measles was biologically confirmed with positive
immunoglobulin M in serum, and positive polymerase chain
reaction (PCR) in urine, pharyngeal sample, and serum.[1]

On the third day after admission, the patient was transferred to
the intensive care unit (ICU) for 20 days for multiorgan failure.
Neurological failure wasmultifactorial, due to hyponatremia and
acute measles encephalitis with positive PCR for measles in the
cerebrospinal fluid (CSF) but normal magnetic resonance
imaging. Cardiac and respiratory failure was imputed to septic
shock and bilateral associated wild type of Staphylococcus aureus
and measles-linked pneumonia. Severe hepatic cytolysis, due to
fortuitously diagnosed hepatitis B, completed the picture.
Meanwhile, the patient was treated with ophthalmic vitamin A

for a corneous ulcer.
Biological findings provided further insights into multiple ionic

and vitamin deficiencies. Vitamin deficiencies included hypo-
phosphoremia at 0.62mmol/L and severe vitamin A deficiency at
0.17mg/L. These were all supplemented during hospitalization.
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Figure 1. Thoracic computed-tomography scanner of bilateral pneumonia due to Staphylococcus aureus and measles.
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Overall, this patient presented measles which was complicated
with pneumonia, acute encephalitis, pancreatitis, and a corneous
ulcer, associated with vitamin A deficiency. The treatment
administered included intravenous ribavirin for 5 days at 1g per
dose 4 times a day, intramuscular vitamin A 200,000UI per day
for 4 days, and ophthalmic vitamin A therapy.
In addition, pneumonia required initial intubation and was

treated with the appropriate antistaphylococcal agent. The
patient was successfully extubated at day 11 after admission, and
evolution showed complete respiratory, neurological, cardiac,
renal, ophthalmic and digestive recovery. A vitamin A control
revealed normalization at 0.58mg/L.
The ethics local committee of IHU Méditerranée Infection,

Marseille, France has approved this study.

3. Discussion

3.1. Measles complications and severe measles

Secondary infections are to be distinguished from severe measles.
The former are due to T cell cytopenia leading to immune
suppression and secondary severe infections, particularly in
developing countries.[2] Up to 85% of measles’ deaths in South
Africa were imputed to a viral or bacterial secondary infection.[3]

Meanwhile, severe measles includes gastrointestinal, pulmo-
nary, neurological, and ophthalmic syndromes. Gastrointestinal
symptoms concern mainly of diarrhea (8% of cases), gingivosto-
matitis, gastroenteritis, hepatitis, mesenteric lymphadenitis, and
appendicitis. Measles-related pneumonia is the symptom most
associated with death, usually due to secondary infections.[4]
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However, the measles virus itself leads to bronchopneumonia,
laryngotracheobronchitis, bronchiolitis, and bronchiectasis.[3,4]

Finally, 3 main measles-associated neurological syndromes have
been described, including encephalitis, as is the case in our patient,
acute disseminated encephalomyelitis, and subacute sclerosing
panencephalitis. Cardiac and ophthalmic symptoms, concerning
respectively perimyocarditis and keratitis or corneous ulcers,
complete the symptoms of the severe form of measles.[5]
3.2. Moving toward systematic high dose vitamin
A treatment

The risk factors for severe measles-related complications include
immunocompromised hosts, pregnant women, extreme ages,
individuals with poor nutritional status and vitamin A deficien-
cy.[6] The latter increases the risk of complications in children,
promotes xerophthalmia, corneal ulcers and blindness, and
delays recovery. Acute measles worsens vitamin A deficiency by
depleting vitamin A stores and increasing its utilization, leading
to more frequent and severe ocular injuries.[4,7,8]

As vitamin A supplementation has shown to lead to a
reduction in morbidity and mortality in children under 5 years
of age,[9] the World Health Organization recommends intra-
muscular vitamin A administration for all children as soon as
acute measles is diagnosed, followed by a second dose the next
day, even in developed countries where measles is usually
benign. Doses differ according to the age of the patient, at
50,000UI/dose for neonates younger than 6 months, 100,000
UI/dose between 6 and 11 months of age, and 200,000UI/dose



[23–25]
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for 12-month-old children and older. If clinical signs of vitamin
A deficiency are noticed (Bitot’s spots), a third dose should be
administered 4 to 6 weeks later.[7]

Specific populations such as Gypsy and Czech populations,
who have poor nutritional status, are at a high risk of vitamin A,
C, and E deficiencies.[10] Subsequently, severe measles-related
complications are reported in those populations, enhancing the
hypothesis of a link between vitamin A deficiency and severe
measles in adults.[11]

Although it remains to be proven, our initially severely vitamin
A deficient patient’s recovery might have been partially helped by
high doses of vitamin A supplementation.
Further studies are needed to establish the value of systemati-

cally screening for vitamin A deficiency in adults with acute
measles, particularly when they are from a poor background, and
the benefits of systematic vitamin A supplementation in those
patients.
3.3. Use of ribavirin therapy in severe cases of measles

The reported benefits of ribavirin therapy include decreased
duration of symptoms, shorter hospitalization, a reduction in the
appearance of measles-related complications and reduced
seriousness of severe forms of the symptoms, particularly
pneumonia and respiratory distress.[12–14]

Furthermore, a significantly reduced mortality rate was
reported in a cross-sectional study in which 100 adult patients
diagnosed with acute measles received ribavirin (n=54) or did
not (n=46). The number of fatal cases reached 4.34% in the
group who did not receive ribavirin, compared to 0% in the other
group.[12] During measles outbreak in a children’s oncology unit,
a delay in starting ribavirin was associated with fatal
complications (2 of 2 vs 0 of 13, P= .009).[15] Unlike nebulized
ribavirin which has no clinical benefits, intravenous or oral
ribavirin is reported as being equally efficient in terms of
morbimortality.[14]

No consensual recommendations are available concerning the
duration of therapy and dosages. One case report used a dose of
50mg/kg/day for 3 weeks on a 9-year-old child.[16] Our patient
received a 5-day course of intravenous ribavirin at doses of 1g
every 6 hours, as reported in the Ortac Ersoy et al[17] case report,
with 2g as a loading dose followed by 1gram 4 times a day. Faced
with the lack of specific guidelines on the treatment of severe
measles in adults, it has been impossible to conduct randomized
controlled trials on those cases.[17] Given the clinical severity
which our patient presented, and following a collegial decision,
he received both ribavirin and vitamin A therapy to prevent death
or deadly complications.
3.4. Unvaccinated populations, persistence of outbreaks,
and measles in vaccinated patients

Worldwide measles vaccination coverage has improved since
2000 but remains insufficient and incomplete in 2015, dropping
from 85% for the first dose to 61% for the second dose.[18] This
has led to persistent measles outbreaks even in developed
countries such as Canada,[19,20] France,[21] the Netherlands,[22]

and Spain.[23]

Various profiles of unvaccinated populations have emerged. A
significant proportion of unvaccinated cases remain due to the
unavailability or lack of health care in sub-Saharan and South-
East Asian countries, India, and in marginalized subgroups such
as the Roma, who present a measles immunization rate of only
3

3% in Italy. The refusal, in developed countries, to
vaccinate, due to the so-called “Wakefield generation” which led
to fears of still unproven link between autism and the mumps,
measles, and rubella (MMR) vaccine, and a subsequent lack of
vaccination.[26] The “antivaxxing” movement, which extols the
virtues of nonvaccination, also represents a small but active
group which leads to reduced immunization rates.[27] Finally, a
more concerning unvaccinated population are healthcare work-
ers, who have been shown to be insufficient protected against
measles, accounting for 100% of seventeen cases during an
outbreak of nosocomial cases in Italy, and 14% of the 19- to 24-
year-old healthcare workers at the University Hospital of Timone
in Marseille, France in 2011.[25,28]

Two questions remain unsolved. Firstly, the reason for the
occurrence of measles in partially or fully vaccinated populations
continues to be unclear.[29] Schaid et al reported an estimated
heritability of 13%, compared to an earlier study on twins in the
same community, which resulted in a heritability estimate of
88.5%. This finding suggests that there are either many rare
genetic variants, or many common genetic variants of small effect
sizes which contribute to variations in antibody titers in response
to the measles vaccine.[30] Other hypotheses have been supported
by Voigt et al,[31] suggesting that there is a probability of a
genetically improved humoral and cell-mediated immune
response to immunization in patients with African-American
ancestry.
The second issue which remains is that of measles vaccination

after hospitalization for measles for which laboratory confirma-
tion of measles is sufficient to consider an individual being
immune to that particular disease.[4]
4. Conclusion

Measles remains a fatal and serious disease, particularly for
adults. A hypothetical link between vitamin A deficiency and
severe measles-related complications should raise the question of
a systematic screening vitamin A levels in adults diagnosed with
acute measles, and/or a systematic supplementation without
waiting for biological results. The use of ribavirin on a case-by-
case basis, either administered intravenously or orally, shows
significant improvements regarding morbimortality. Early ad-
ministration significantly lowers the number of fatal cases leading
to the question of the recommended versus the current empirical
use. Finally, further studies are needed to clearly define the cause
of measles in fully immunized patients, and to establish
recommendations about vaccination after severe measles.
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