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vancomycin (Table I). The MIC value for netilmicin was 8 ug/ml
against 33% of the MRSA strains tested. The rest of the strains
showed an MIC value <2 ug/ml, All strains were uniformly sus-
ceptible to vancomycin, the MIC50 being 0.25 ug/ml. All MSSA
strains were uniformly susceptible to vancomycin and netilmicin.
Ofthe MRSA strains tested 75% were resistant to tobramycin and
ofloxacin with an MIC of 16 ug/m! for both antibiotics.

The MSSA strains showed a 90% susceptibility to tobramycin
and ofloxacin and the MIC50 of tobramycin was 0.125 ug/ml.
Forty per cent of the MRSA strains were resistant to amikacin, the
MIC50 was 16 ug/ml. The MSSA strains were uniformly suscep-
tible to amikacin; their MIC~obeing 2 ug/ml.

DISCUSSION
We found that netilmicin had very good in vitro activity against
the tested MRSA strains. The in vivo effectiveness of netilmicin
has been studied by various workers and its in vivo activity in
combination with minocycline is very high.P-" This fact coupled
with the 100% susceptibility of netilmicin in this in vitro study
suggests that it could possibly be used in the treatment of MRSA
infections. However, 33% of MRSA strains had an MIC value of
8 ug/ml, suggesting that potential resistant strains could emerge
in the future. Such emergence of resistant strains to ofloxacin has
been documented earlier; a definitive increase in resistance to
ofloxacin was seen over two years-from 50% to 75%.5 This
trend has discouraged the use of this quinolone in the treatment of
MRSA infections. Tobramycin resistance was also high (74%),
suggesting that it would be ineffective in treating MRSA infec-
tions. The resistance to amikacin was about 40% and also repre-
sents an increase in the percentage resistance. Of the 30 MRSA
strains tested only 2 were susceptible to all 5 antibiotics. The
results of the MSSA strains showed a 100% susceptibility to
netilmicin, vancomycin and amikacin.

Netilmicin is also cheaper than vancomycin-Rs 462 per day
compared to Rs 1534. For the above reasons and also because the
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ABSTRACT
Background. Severe forms ofvitamin A deficiency or kerato-

malacia are common in young children. Keratomalacia is
thought to be associated with malnutrition due to poorweaning
practices and manifests at 3-4 years of age. As survival rates
for infants have increased, keratomalacia is being seen in
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MRSA strains are uniformly susceptible to netilmicin, this drug
may be considered in patients with MRSA infections. However,
clinical trials are necessary to confirm the efficacy.
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children less than 6 months of age. Hence, keratomalacia
shows two peaks-one in early infancy and the other in the
toddler or pre-school age group. However, the reasons for its
occurrence at these ages may be different.

Methods. Records of children admitted to the Nutrition
Rehabilitation Centre at the Government Rajaji Hospital during
1971-89 and at the Aravind Children's Hospital during 1991-
93 were reviewed for severity of vitamin A deficiency associ-
ated with protein-enerqy malnutrition. Records of 1990 were
not available.

Results. During 1971-89,4691 children were admitted to
the Nutrition Rehabilitation Centre for nutritional rehabilitation
and treatment of vitamin A deficiency. Of these, 1575 (33.6%)
children had comeal involvement due to vitamin A deficiency.
During 1991-93, 7439 children in the age group of 0-15 years
were seen atthe Aravind Children's Hospital-185 had vitamin
A deficiency; 133 were below the age of 5 years and 69 had
keratomalacia. Fifteen children with keratomalacia were be-
low the age of one year and 12 were below 6 months of age.

Conclusion. The incidence of severe vitamin A deficiency or
keratomalacia shows two peaks; one in early infancy «6
months) and the other in the pre-school age group. The first
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peak is probably related to maternal nutrition and decreased
breast-feeding while the second peak is possibly related to
poor weaning. practices.
Natl Med J India 1997;10:62-5

INTRODUCTION
Vitamin A deficiency is a major cause of childhood blindness in
developing countries. Five million Asian children develop xeroph-
thalmia every year.' In southern India, 37% of blindness in
children is due to vitamin A deficiency."

In 1971 a vitamin A supplementation programme was started
in India to combat nutritional blindness. Many feeding programmes
were also started for children below the age of 5 years. However,
most of the children who utilize these services are above one year
of age. These had an impact on the nutritional status and vitamin
A deficiency in children.

Since 1971, the records of children under 5 years of age with
ocular manifestations due to vitamin A deficiency have been
maintained at Madurai, Tamil Nadu. During 1971-89 children
with vitamin A deficiency and protein-energy malnutrition (PEM)
who reported to the Paediatric and Ophthalmic Departments of
the Government Rajaji Hospital, Madurai were admitted to the
Nutritional Rehabilitation Centre (NRC) which was funded and
maintained by Sight Savers-a non-governmental organization
(NGO). The NRC was transferred to the Government of Tamil
Nadu in 1990 and the Aravind Children'S Hospital (ACH) de-
cided to continue the work of the NRC.

During the latter part of the 1970s there was an increase in the
reported cases. This was due to the NRC's extensive outreach
programmes. By 1981, the outreach programmes were withdrawn
and admissions limited to those referred by the government
hospital and outside agencies. From 1985, there was a decline in
the cases with vitamin A deficiency that were admitted to the
NRC. This was thought to be a result ofthe programmes to prevent
blindness. However, investigations revealed that the mothers
were unwilling to stay at the NRC for 4-6 weeks as it resulted in
loss of wages.

This study examines the age distribution of children at the
NRC in 1988 and at the ACH during 1991-93. The year 1988 was
selected as detailed information for the previous years for all the
children was not available. The number of children admitted to the
ACH during 1991-93 is shown in Fig. 1.

METHODS
The NRC and the ACH are situated at Madurai. At both places,
confirmation of keratomalacia was done by an ophthalmologist.
At the NRC, the children were admitted following refer-ral from
the Paediatric and Ophthalmology Departments of the Govern-
ment Hospital and from other practising doctors. The child and
caretaker were admitted for 6-8 weeks. On discharge, the children
were followed up at home every 3 months. The mother was
educated on how to purchase food, cook and feed the child within
her means. Services of the government hospital were made
available to the children and caretaker.

In 1991, the ACH changed the policy (of the NRC) of not
admitting children under one year of age and keeping the mother
along with the child for 4-6 weeks. Children with the mother or
caretaker were admitted for a few days and was requested to bring
the child at frequent intervals. As an incentive, she was given the
bus fare and aday's wage.At the ACH all the cases of keratomalacia
were admitted for only 3-4 days. On day one they were given
50000 IU water-miscible vitamin A by injection or 25000 IU if
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FIG 1. Keratomalacia cases during 1971-93

they were less than 2 months of age with poor birth-weight. The
child was examined by an ophthalmologist, the concurrent mor-
bidity attended to and aggressive nutritional education provided
to the mother. All the cases were asked to come for review at 15-
day intervals for two months after admission. Thereafter, they
were asked to come once every three months and if the child did
not report, the hospital staff visited the child and reviewed hislher
nutritional condition, health and eye status.

At the ACH, a detailed history of breast-feeding, colostrum
feeding, place of delivery, dietetic practices of the family and
economic status were obtained for all children with keratomalacia
under one year of age. The same information for 1988 at the NRC
was not available as no child below one year of age was admitted.

RESULTS
In 1988 at the NRC, the peak age for keratomalacia was 36-47
months while during 1991-93 at the ACH it was 24-35 months
(Table I). Of the children with vitamin A deficiency seen at ACH
71.8% were below 5 years of age; of these keratomalacia cases
constituted 51.8%.

In 1993, 8 children below one year of age were admitted; of
these 7 (87.5%) were less than six months old (Table I). In 1991-
93 there were 15children below one year of age with keratomalacia
and 80% of them were below 6 months of age. Even though the
number of children under 6 months of age presenting with kerato-
malacia is small, earlier only an occasional case was seen.

Breast-feeding practices and changing lifestyle
The breast-feeding pattern of the 15children less than one year of
age with keratomalacia in 1991-93 shows that 12 were not breast-
fed at all, 2 were infrequently breast-fed up to 3 months and one
child was on breast-feeds at the age of 6 months when admitted for
keratomalacia. Ten mothers did not breast-feed because of lack of
milk secretion, in 2 the reasons were not available and in one each
the mother died and the baby was premature.

TABLEI. Agedistribution of keratomalacia cases inchildren <5 years
of age

Year Age in months
0-6 7-11 12-23 24-35 36-47 48-60

1988 6 11 14 6
1991 3 2 7 7 5
1992 2 2 7 4 3
1993 7 4 10 4 3
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In 1993, 8 children had corneal ulceration, 7 of whom were
below 6 months of age (Table I). Four (57%) were never breast-
fed and 2 were breast-fed infrequently and irregularly up to 3
months, one child was breast-fed up to 6 months.

The antenatal history revealed that 2 of the mothers had night
blindness during earlier pregnancies but not during the index
pregnancy.

Nutritional status of the children at first visit to hospital
All the children had a birth-weight less than 2.5 kg. At the time
of reporting to the hospital, 2 were in grade I weight for age, one
was in grade IT and the others in grade ill as per the Voluntary
Health Association of India growth chart.

The precipitating factors for keratomalacia were PEM alone in
6, PEM and measles in I, PEM and diarrhoea in 5, diarrhoea alone
in I, diarrhoea and respiratory infection in 1 and in 1 there was no
obvious cause.

Socio-economic factors and caste
Most of the parents were agricultural labourers with incomes
below the poverty line. Only 2 of them were land owners; one with
a very poor income and one a farmer with 5 acres ofland. Three
of them belonged to the forward caste, 8 backward caste (l
muslim), 3 scheduled caste and in 1 the caste was not known.

DISCUSSION
There was not much difference in the ethnic, socio-economic and
religious composition of the groups before 1989 and in 1991-93.
However, in 1971, women did not go out to work frequently. The
initiative to create employment for women was a policy-decision
of the Government of Tamil Nadu in the 1980s. At the NRC, the
impact was felt in the late 1980s, when women refused to stay at
the NRC for the period stipulated for rehabilitation of the child.

We are unable to present data on breast-feeding practices of
children at the NRC as all the children admitted were above one
year of age and the most identifiable cause for all of them was poor
nutrition and poor weaning practices.

The 1988 survey in Trichy District showed that in the children
with corneal involvement 16.7% were not breast-fed and the peak
age for keratomalacia was 48-60 months indicating that the major
cause was poor nutrition and weaning practices.' By 1991-93 the
children not breast-fed in the keratomalacia group had increased
to 93%. Various studies on vitamin A deficiency have shown the
beneficial role of breast-feeding in infant nutrition.'

Another reason for seeing children with keratomalacia below
6 months of age at the hospital is possibly the better survival rate
of infants today. The children presenting with keratomalacia
below 6 months of age must have been deficient in vitamin A from
a very early age or from birth; the youngest child recorded being
18 days old. This means that the vitamin A stores of the mother
must have been inadequate, depriving the foetus of vitamin A.

All the children with keratomalacia came from a poor socio-
economic background and had a low birth-weight. Lower levels
of serum vitamin A in pregnant women of low socio-economic
group have been reported previously.' Ganguly and Mukherjee"
found that the foetal vitamin A level of poorly nourished mothers
was much lower than those of adequately nourished mothers.

Thus it is likely that the group of children seen at the NRC had
keratomalacia because of wrong weaning practices and poor
survival of infants with severe vitamin A deficiency. In the 1993
group where a higher number of children below 6 months of age
had developed keratomalacia, effects of poor weaning would not
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have had time to manifest and hence poor liver stores of vitamin
A probably resulted in keratomalacia. Also, 93% of the children
with keratomalacia were not breast- fed and breast milk is the most
important source of vitamin A. However, keratomalacia in the
breast-fed child indicates that the vitamin A content in the breast
milk was poor. Low levels of vitamin A in the mother and breast
milk are responsible for keratomalacia in infants below one year
of age. Studies conducted in north India showed that the vitamin
A content of colostrum was just half of the values reported from
the USA and UK.1

Nutritional status and length of lactation were found to influ-
ence the rise of vitamin A deficiency in children in Ethiopia."
Vitamin A deficiency was six times more common in children
under two years of age who were not breast-fed."

It seems that in this series children with keratomalacia below
one year of age were born to women who have been deprived of
adequate food in terms of quantity and quality. Infants born to
these mothers have probably very little liver stores of vitamin A
at birth.IO•l1 It is also likely that the milk secreted by these women
is poor in vitamin A.4 Studies conducted in Indonesia" have
shown that both maternal serum and breast milk vitamin A levels
are low and this would be applicable to the Indian situation.

For a variety of reasons, principally cost, non-availability and
cultural taboos, foods rich in vitamin A are not consumed in
adequate amounts. 13.14Theother factor that could contribute to the
poor vitamin A status of the mother is that vitamin A is consumed
mostly as a carotenoid. Conversion of carotenoid to vitamin A is
probably poor. However, even carotenoid, i.e. from green leafy
vegetables is only available during certain seasons. Many prog-
rammes have been launched to improve the nutritional status and
vitamin A status of children 0-5 years of age. However, though
mothers and children since birth are expected to avail these servi-
ces, in practice we find that they are utilized mostly by children
above the age of 3.

Prevention of keratomalacia in infants can be done by provid-
ing supplemental synthetic vitamin A (200 000 IU) within
1 month of delivery to the mother or by giving low-dose vitamin
A (6000 IU) to pregnant women from 20 weeks onwards. Also,
better nutritional education for women in the reproductive age
group is urgently needed. The best way to tackle nutritional
blindness is to imporve the general nutrition and vitamin A levels
of women in the reproductive age group.

The number of children with keratomalacia in the age group of
2-5 years is declining. A recent survey from Vellore" has re-
ported that the prevalence of xerophthalmia is higher in children
of school-going age than in those under 5 years. This probably is
an indication of chronic vitamin A nutritional deficiency.

All these indicate that the child care programmes are effective.
These programmes must be continued to prevent nutritional
blindness in children. But feeding programmes should consider
inclusion of micronutrients in the diet instead of providing only
proteins and calories."
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Increasing toxoplasma seropositivity in
women with bad obstetric history
and in newborns
P. SHARMA, I. GUPTA, N. K. GANGULY,
R. C. MAHAJAN, N. MALLA

ABSTRACT
Background. Most infants with congenital Toxoplasma

gondii infection have no symptoms at birth but few may
develop retinal diseases or neurological abnormalities later in
life. The presence of significant titres of antitoxoplasma anti-
bodies in women in the reproductive age group indirectly
indicates that Toxoplasma gondiiis the cause of such congeni-
tal abnormalities and also sporadic abortions in some women.

Methods.We did a retrospective analysis of antitoxoplasma
antibodies detected by indirect haemagglutination assay, in
women with bad obstetrical history and in newborns clinically
suspected of congenital toxoplasmosis during 1981-91.

Results. A significant increase in seropositivity in women
and newborns was seen during 1989-91 as compared to
1981-88. More seropositive patients were recorded between
AprihJune and October-December. However, no significant
correlation could be observed between rising incidence of
seropositivity and the seasonal distribution or age of women.

Conclusion. Epidemiological studies are required to ascer-
tain the reason for the increasing trend of toxoplasma
seropositivity and to suggest appropriate control strategies as
it is possible to prevent congenital infection.
Natl Med J India 1997;10:65-6

lNTRODUCTION
Toxoplasma gondii (T. gondii), an obligate intracellular proto-
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zoon that is ubiquitous in nature, is an important cause of infection
and disease in humans and domestic animals. Human infection
results from ingestion of tissue cysts or oocysts and the parasite
has been shown to invade the placenta and the foetus resulting in
abortion, stillbirth or congenital infection."! The prevalence of
toxoplasmosis in women with a bad obstetrical history (BOH) is
known to be significantly higher than in those without it.3•s,9

Toxoplasma infection may be acute or chronic, symptomatic or
asymptomatic. Acute infection poses the greatest hazard to the
immunodeficient patient and the foetus in utero. The infant
infected in utero with or without signs of infection at birth may
develop serious sequelae such as impaired vision, neurological
disorders and sensorineural hearing loss. The diagnosis is made
on the basis of presence of specific antibodies as methods for
isolation of the organism are less sensitive.

We did a prospective study during 1990--91 to determine the
seropositivity rate of women with a BOH and of newborns
clinically suspected to have toxoplasmosis. These data were
compared with a retrospective analysis of the data available for
1981-89 in similar groups.

PATIENTS AND METHODS
A total of 7222 patients (5916 women with BOH and 1306 new-
borns, clinically suspected to have toxoplasmosis) who attended
the Obstetrics and Gynaecology Department of the Nehru Hospi-
tal, Postgraduate Institute of Medical Education and Research,
Chandigarh, between 1981 and 1991 were studied. Both the per-
centage seropositivity and the number of seropositive cases seen
each year were taken into account to determine the trends of toxo-
plasmosis. Five ml of clotted blood was obtained from each
patient and the serum was stored at -20°C till used.

Preparation of antigen
The RH strain of T. gondii being maintained in Swiss albino mice
was used for preparing the antigen. 10 Tachyzoites were harvested
from the peritoneal cavity of Swiss albino mice, infected 3 days
earlier, and filtered on 3 urnpolycarbonate membrane (Mucleopore,
CA). These were then washed twice with 10 mM PBS (pH 7.2).
The pellet was resuspended in distilled water at a concentration of
6x IOs tachyzoites/ml. The parasites were disrupted by sonication
(x l minute) in an MSE ultrasonic disintegrator (SONIPREP) and
then centrifuged at 10 000 g for 60 minutes. The supernatant used
as soluble antigen was stored at -20°C in an aliquot till used.

Indirect haemagglutination assay (IHA)
All the serum samples were analysed for specific antitoxoplasma


