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ORIGINAL ARTICLE

Measles and its Problems.
A Clinical Analysis of Hospitalized Patients
Under 5 Years of Age

by
MUZIEF MUNIR, I. MUSTADJAB and F.H. WULUR

(From the Department of Child Health, Gunung Wenang Hospital/
Medical school Sam Ratulangi University, Manado, Indonesia)

Abstracts

Two hundred and sixty one cases of measles under 5 years of age admitted
to the Pediatric Ward of Gunung Wenang Hospital Manado, Indonesia, were
analyzed.

It is clearly evident that measles in this country indeed, is one of the impor-
tant child health problems, especially among those under 5 years of age. From this
analysis it was found that only 40 out of 261 cases or 15, suffered without any
complications, but the remaining 859, experienced complications.

The younger the children suffering from measles, the more frequent would
be the complications. i

The worse the nutritional status of the children, the higher the rate of com-
plications and mortdlity. In patients with a normal body weight, 529, were found
not to have any complications. But the rate of complications increased in under-
weight and marasmic cases.

Bronchopneumonia with or withowt gastroenteritis, was found more frequen-
tly in marasmic cases.

The mortality rate was 13.8%,. And it was highest among the marasmic
cases, being 26%, while in normal body weight children it was only 6%,.

Measles encephalophathia was found in only 18 out of the 261 cases or 79,
and mainly associated with bronchopneumonia and gastroenteritis.

From this study, it is felt that further field studies should be carried out in
this country in an attempt to determine the real magnitude of measles problems
in the community.
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Introduction

Measles is a world-wide disease with
e great varioty of prevalence, severty
and mortality rate.

In developed countries this disease is
usuaily in a mild form with a low nacr-
tality rate and is no longer a public
health problem.

Contrastingly, ‘n developing countries
measles is still one of the main child
health problems. Not only is it a highly
cantagious disease but it also predispose
children to ill health conditions. Morley
(1967) through his intensive studies in
Affnica has described vividly the clini-
cal panorama of measles among children
in whom malnutrition is prevalent.

Nutritional state, traditional beliefs,
overcrowding, ineffective immunization
programs, and measles virulency are fac-
tors which account directly or éndirectly
for the variation of clinical features.

Measles in Indonesia is endemic, but
occasionally it becomes epidemic. Since
immunization against measles has not
been given yet, and malnutrition is sl
the main child health problem, this
disease is still in its virgin from. Immu-
nization programs will influence its
clinical panorama, changing it into a
milder form with a decline in the mor-
bidity rate.

It is regretful that reports on this
common disease in Indonesia are very
poor and with unsatisfactory results.
This study will show a clinical panora-
ma of measles among hospitalized chil-
dren under 5 years of age,

Materia! and methods

Two hundred and sixty one children
under 5 years of age, admitted to Gunung
Wenang Hospital with the diagnosis of
measles, were evaluated. Age, $ex nutri-
tional status, comptlications, days of éll-
ness before the appearance of rash, liver
measurements, and the outcome were
recorded.

Nutnitional states were grouped by
using a modified Jeliffe standard :

— Body weight of 809% or more is con-
sidered to be normal.

— Body weight of 60-80% is conside-
red to be underweight except for
kwashioskor or marasmic kwashios-
kor.

— Severe malnutrition is defined as the
body weight of 60% of the standard
or less, or cases with a diagnosis of
kwashioskor.

Liver measurements were grouped
into nonpalpable, 1-2 cm, 2-4 cm, 4-
6 cm and more than 6 cm below the cos-
tal arch.

Result .

Age and sex distribution in relation
to the nutritional status can be seen in
table 1. (Appendix). Of the 46 infants
under 1 year of age, 29 were males and
17 were females. In the age group of 1 -
2 years, there were 53 males and 47 fe-
males, whereas in the age group 2-35
years, males were 45 and females were
70.

The panorama of complications in
relation to their nutnitional status Qs
shown in table 2 and 3 (Appendix).
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Bronchopneumonia and gastroenteritis
or a combination of both diseases were
the most common complications occur-
ring in measles, particularly in malnutri-
tion cases and in infants under one year
of age.

Encephalitis with or without accom-
panying discase was commonly seen in
the age group of 1-2 years and 2-5
years. o

Other complications occurring in meas-
lizs were otittis media, broachitis, bron-
chopneumonia with paralytic ileus,
bronchopneumonia with myocarditis,
diptheria, pycdermia, tuberculosis, tu-
berculous meningitis, purulent meningi-
tis. Xerophthalmia with gastroenteritis,
or pneumonia, and bronchitis associated

with gastroenteritis.

The main underlying causes of death
as seen in table 4, are bronchopneumo-
nia, gastroenteritis, and encephalitis with
or without accompanying diseases.

Liver enlargement were commonly
found in complicated measles either in
well nourished or in malnutrition cases.
There was no relationship between liver
sizes and nutrnitional status (Table 6). .,

Discussion

This study revealed that measles in
Indonesia is indeed a serious disease in
children under five years of age with a
high complication rzte of 72.8 per cent
and with a high mortality rate of 12.3
per cent. The complication and mor-
tality rate of measles were closely rela-

ted to nutritional siatus and the age of
the patients.

It s well recognised that measles ia a
malnourished child is more severe
(Morley, 1969).

In this report all of the severc mal-
nourished measles cases, and 77.99% of
undernourished cases, suffered com-
plications with a mortality rate of 30
per cent and 13.8 per cent respectively.

However, in wellnourished cases 53.8
percent or in 49 out of 91 cases suf-
fered from complication with a mortality
rate of 2.2 percent.

The high complication and mortality
rate in malnourished cases are related to
the immunologic status of cases with
measies, in which there are the synergis-
tic effects of the impairment of humo-
ral immunity, and depression of cellular
immunity caused by measles virus and
by severe malnutrition (Brown and Katz,
et al., 1971, Geefhuysen et al., 1971).

Due to the impairment of the immu-
nological status caused by measles virus
not only dces a secondary énfection ea-
sily occur, but also a flare up of carrier
diseases and silent tubercular disease.

Diphtheria és endemic in Indonesia
and many children are in carrier status
who are potentially to be infected. Nine
out of 261 cases were associated with
Diphtheria.

Regarding the age; complications oc-
curred more frequently among children
under the age of one year, either in well
nourished or malnounished children,
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It is apparent that the younger the
children with malnutrition, the higher
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FIG 1: Mortality rates in relation to age grous and nutritio-

nal status.

Thus, based on this finding, vaccina-
tion againts measles is recommended to
be instituted before the age of one year.

But it should not be given to children
less than six months of age, because
of the interference with antigenic res-
ponse considening the presence of circu-
lating maternal antibodies (Freedman,
1968).

Dick et al. (1975) found that the ad-
ministration of attenuated live virus
measles vaccine to children over the age
of 8 months provides optimal serocon-
version with an acceptable small num-
ber of reactions.

Bronchopneumonia, gastroenteritis and
central nervous system involvement were

the most common complications with
changes in percentage relative to age, and
these diseases become more severe and
life threatening in malnutrition (Table 4)
(Appendix).

Bronchopneumonia with or without
associating diseasos is a major comphi-
cation in malnutrition, in which 659% of
these cases with severe malnutrition suf-
fered from pneumonia. The mortality
rate was 38.5 per cent or 10 out of 26
cases.

But in undernutrition or mild malnu-
trition, it was 50.3 per cent or 69 out of
130 cases with a mortality rate of 10
per cent. While in well-nourished cases,
it was 32.9 per cent or 29 out of 91 ca-
ses, none of whom died. :
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Thus, improvement of the nutritional
status and provision of a high caloric
diet during illness are the important
keys in reducing the prevalence of com-
plications and mortality rates of meas-
les in cases under five years of age.

Scrimshaw et al. (1969), found that
simply augmenting the protein intake of
the village children in Guatemala, redu-
ced measles mortality by 66 per cent.

The improvement of the nutritionak
status of children under five years of
age and environmental sanitation, are
these activities besides immunization to
tackle this disease which can be done by
tha community itself, Breast feeding sho-
uld be maintained up to 2 years of age,
since it can provide around 52 9% of
their total caloric needs.

Supplementary food should be impro-
ved tc contain  high calorie and more
variations of food stuff,

Since ut will take a long time to achieve
a desired dimprovement of the nutritio-
nal status of all children, and since the
measles itself will worsen the nutritional
status, a country-wide Immunization is
strongly recommended dn this country
even though it is expensive.

Priority of immunization should be
given o children living in underprevi-
ledged envircnments such as poor envi-
ronmentall sanitation, overcrowded hou-
sing, and in the community in which di-
sadvantageous traditional beliefs exist.

Since measles is more severe in mal-
nutrition, hospital admission is strongly
advisable for these groups of children.

Hospitalisation is necessary not only to
prevent severe ccmplication, but also to
maintain a proper diet. 1n all cases, the
parent, beleive that the child with me-
asles must be kept in a rcom with poor
ventilation in an attempt to prevent what
is called “sinking measles”, in which
rash dces nct appeared, shculd be dis-
couraged.

Advanced development of antibiotics
and chemotherapy have been achieved re-
cently, but from the above mentioned
data the mortality rate of cases in severe
malnutrition with pneumcenia was high
indeed. Pneumonia is caused not only
by bacleria, but also by virus, particular-
ly by adencvirus, causing an extremely
sericus conditicn with a high mortality
and prebability of sericus lung damage
in the survivers (Wagner and Marshall
1976).

It is found that there are no disting-
uished clinical symptoms, physical fin-
dings, or laboratory data that are helpful
in differentiating bacterial from non bac-
terial pneumonia (Olson and Hodges,
1975). :

The institution of ant1b1ot1cs and che-
motherapy for prophylaxis in the pree-
ruptive or eruptive phase in an attempt
tc reduce ccmplicaticn and mertality rate
particularly in severe malnutrition sho-
uld be considered before determining
bacterial from non bacterial causes with
their sensitivity to antibiotics and chcmo-
therapy.

There are pros and cons concerning
the use of antibiotics and chemotherapy
for prophylactic purpose.
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Weinstein (1955) from his study sho-
wed that chemotherapy had failed to
prevent the bacterial complication. But
on the other hand Karelilz et al. (1954)
showed the advantage of using antibio-
tics for prophyiactic purpose in reducing
the complication rate.

The success of antibiotics in reducing
complicaticn rate depends a great deal
on the chcice of proper antibiotics,
which are sensitive to the bacterial pa-
thogens.

Forbss and Sheifefle (1973) reported
that the meost common bacterial patho-
gens in their cases were gram negative
and staphylococi, the majority of which
weore sensitive to kanamycin sulfate, and
the remainder to gentamycin.

One¢ out of 261 cases showed a pro-
found hypokalemia with serum potassi-
um of 3.1 meq/l and responded to po-
tassium treatment.

Hypopotassemia developed through a
change in potassium metabolism with a
negative balance of its metabolism duning
infection (Beisel, 1977). It is very ctnte-
resting to conduct further study as to
why hypopotassemia occurred only in
one case, since metabolic changes of po-
tassium occurs in ail énfectious diseases.

Congestive heart failure can be found
due to severe pneumonia or to myocar-
ditis caused by measles virus even tho-
ugh it is a very rare complication. Only
one case in this report with pneumonia
showed a frank heart failure associated
with myocarditis.

Liarrhea with or without associating
diseases occurred in more than a quar-
ter of the 261 cases in this report,

Measles with diarrhea will be more
severe and life threatening, if it is as-
sociated with pneumonia or encephalitis.
Nine out of 43 cases (20.9%) with diarr-
hea associated with other diseases dicd,
compared to the mortality rate of meas-
les cases with diarrhea, but without
other associating diseases.

The vast majority of measles with
diarrhea in this roport was associated
with other complications, such as pneu-
monia, encephalitis, bronchitis, and oti-
tis media.

The incidence of encephalitis in this
report was low, however, it is really a
serious complication with a high morta-
lity rate 56 per cent or 9 cut of 16 cases
with evidence of brain disturbances died
The mortality rate of cases with encepha-
litis in this report was similar to that
reported by Yassin et al.,, (1969), but is
much higher than that reported by Miller
(1964), who found the mortality rate of
8.8% and 20% respectively.

Because of ladk of facility for EEG,
the real incidence of brain involvement
was not known. Brain involvement
may occur in a slight degree in which
it does not show a clinical evidence of
encephalitis. Gibbs et al., (1959) repor-
ted that 50% of their cases with meas-
les showed some EEG abnormalities wi-
thout a clinical evidence of encephallities.

Since the exact cause of encephalitis
is unknown , many theories have been
put forward.
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Appelbaum et al., (1949) for example,
based on autopsy findings considered
that measies encephalitis which develo-
ped mostly between the 2nd and 6th post
eruptive day was \ primanily an inflam-
matory disease of the central nervous
System with a degeneration of myelin.
But this theory can not be widely accep-
ted, since the institution of high dose of
gamma globulin does not reduce the pre-
valence and mortality rate of encephalitis
caused by measles, eventhough it modi-
fies the clinical course of measles (Green-
borg et al, 1955).

And conly a few cases of encephali-
tis apparently due to measles virus were
found in immune suppressive treated
children (Murphy and Vanis, 1975; Ai-
cardi et al. 1977).

The most recently accepted theory is
the allergic theory with inflamma:ory
response within the central nervous sys-
tem to measles virus, invading braincells
during the viremic stage, and they live
in those cells in an attenuated form.

Eight out of 17 cases (47%) showed
that the clinical evidence of encephalitis
occurred before the appearance of rash
(Table 5), so that the brain cells are at-
tackad during the very early stages of
vircmia.

Steroid is widely used in measles with
CNS dnvolvement. The efficacy of ste-
roid in the treatment of measles cases
with encephalopathy in this report is
doubtful, since the mortality rate of ca-
ses with encephalopathy was indeed high.
This scheme should be evaluated by

conducting double blind studies. Meas-
les itself and steroid suppress the fmmune
system which lead to secondary infecti-
on either by bacleria or virus.

. Eye damage was found in 5 out of
261 cases (2%). All of these 5 cases
woere preceded by conjunctivitis which
might involve the conjunctival sac, lea-
ding to eye damage.

Vitamin A deficiency might be the
most impeitant  countributing factor in
the development of eye damage, since
infecticas erfect a serious change of vi-
tamin A metabolism. The degree of mal-
nutrition in this report seems not to be
related to the development of eye dama-
ge since 3 of the 5 cases with eye damage
were of mild malnutrition, and the re-
maining 2 were of severo malnutrtion,

All of those cases with the evidence
of eye damage in this report were asso-
ciated with severe infecticns, i.e. bron-
chopneumonia and gastroenteritis.

It is felt of course, that further studies
are needed in an attempt to find out the
role of vitamin A deficiency in the deve-
lopment of eye damage in measles cases.

Liver enlargements with the liver size
of more than 2 cm below the costal arch
were commonly found in complicated
moasles cases with poor nutrition as well
as well-nourished cnes. Thus, liver cha-
nges were found primarily in severe
measles.

Liver changes might take the form ot
fatty degeneration, as reported by Wil
liams and Osotimethin (1970) through
their autopsy findings.
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TABLE 3: Types of complications in relation to nutnitional status.
L ~ < o~
S8l | \ | I ] <8
o - NUTRITIONAL STATUS
: y— . . Total
S Type of complications Well nouri- Under nut Severe mal-
-Z &9 § = | | ] ?: D | shed rition nutrition 261
- é et - l ~ o1 130 40
[Ta]
| < Bronchopneumonia 20.9% 34.6% 42.5% 31%
9 & | | I (19) (45) a7 (81)
2
3
Gastroenteritis 11% 10.8% 17.5% 11.9%
S S S g ~| & ~ (10) (14) @) 31
28| &g “2| PR S8 !
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R | I Bronchopneumonia, Gas- — 4.6% 10% 3.8%
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- § ~ o @ Bronchopneumonia -+ De- —_ 0.8% — 0.4%
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NUTRITIONAL STATUS
d 1 Total
Type of complications Well nou- Under nut- Severe mal-
. . 261
shed nition nutrition
91 130 40
Vitamin A deficiency - 1.5% 5% 1.5%
@ 2) 4
Diphtheria 3.3% 15% 7.5% 3%
(3) 2 (3) (8)
Pyodermia 1.1% — — 04%
M (D
Tuberculosis e 0.8% 2.5% 0.8%
(1 (1, (2)
Tuberculous meningitis s 0.8% = 0.4%
Q)] (D
Purulent meningitis = 0.8% = 04%
1) (1)

TABLE 4:
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The mortality rates in relation to types of complicaiion and nutritional status

NUTRITIONAL STATUS

Well nourished

Under noutished

Severe malnutrition

Type of complications
Number| Mortali- | Number| Mortali- | Number| Mortali-
of cases | ty rate | of cases | ty rate | of cases | ty rafe
Bronchopneumonia 19 — 45 11.1% 17 41.2%
G)) N
Br. pneu. 4 gastrocnieritis 10 — 14 71% 7 -
(N
Encephalitis 3 66.7% 4 50 % - —
2) 2
Br. pn. + Gastroenteritis 7 = 16 31.2% 4 25 %
) §))]
Br. pncumonia - Gastroen- 2 — 1 . 1 —
teritis - Olitis Media
Br. pneumonia -} Dec.
Cordis
Br. pn. - Diptheria — — 1 — — —
Br. pn. + Paral Tlcus 1 — — — = a=
Bronchitis 1 = 4 = == —
Bronchitis 4 gastroenteritis — B 1 - 1 —
Otitis Media 1 = 3 = — -
Vitamin A deficiency - - 2 — 2 —
Diphtheria 3 —_— 2 — 3 =
Pyodermia 1 == — = s —
Tuberculosis -— — 1 — | ===
Tuberculous meningitis = — 1 100% — —
(1)
Purulent meningitis —_ — i — — —
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TABLE 5: icati
E 5: The development of complications in relation to the appearance of rash

The development of complication

Types of complication
Before rash I Coincide After rash Total "
Encephalitis ’
8 5
6 19
Gastroenteritis with or wi- 2
thout associated diseases 37 18 17
72
3
TABLE 6: Liver sizes in compli
z icated a - i i j
ot p and non-complicated measles in relation to nutritio.
4.
Body wetdin Liver measurements (cm below ihe costal arc)
(standard) Measles Notpal- | , _,
bable - 2—4 | 4—¢ 6 Total >
\i\'/ith' com- an (7) (16) 9
PR, plication 40 | 347% | 143% | 326% | 18.4% o
Without com- 71.4% 7.1% 21.4% o .
plication 42 (30) 3 ©) - -
Y.vmf com- | 287% | 176% | 324% | 15.1% 7.
60- 80% plication 108 (31) (19) (35) (16)
Wli:thoyt com- 62.0% 6.9% 27.6% 3.4% e
plication 29 (18) 2) (€3] (1) - 8.
\17&.’11’}1- com- 325% | 200% | 35.0% 50% 15%
60% plication 49 (13) (€)] 14) 2 3)
Without com- W
plication (—) - - - K -
9.
Total 109 39 82 28 3 261
Note: Liver enlargement were co
: 7 mmonly found in complicat i i
rished or malnourished cases as seen in table 61.np e S e N
There was no relationship between liver sizes and nutritional status,
11,

. BEISEL, RB.:
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