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ABSTRACT

Cystic fibrosis (CF) is one of the most lethal, autosomal recessive, monogenic disorder that presents as a multisystem disease with
significant morbidity and mortality in all parts of the world caused due to an abnormal transport of chloride ions across the apical
membranes of epithelial cells. This autosomal recessive genetic disorder is caused by mutations of the CF transmembrane
conductance regulator (CFTR) gene on chromosome 7q31.2.' The CFTR gene encodes the CFTR chloride-ion channel that is
an essential component of epithelial ion transport systems in many organs, including the lungs, pancreas, intestinal tract,
hepatobilliary tract, vas deferens and sweat glands. Cystic fibrosis (CF) affects exocrine gland function that involves multiple
organ systems. Classical CF is characterized by progressive lung disease, pancreatic dysfunction, elevated sweat chloride
electrolyte, meconium ileus and male infertility and associated complications in untreated patients.’ JMS 2015; 18(2):134-137
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INTRODUCTION

The sweat test, using the method of pilocarpine
iontophoresis and quantitative analysis of sweat chlorides
according to Gibson and Cooke method, has been the gold
standard for almost a half century.’ Approximately in 98%
patients with CF, sweat chloride value remains elevated.’
The diagnosis of CF could easily be made in the majority of
cases based on typical clinical features and abnormal sweat
chloride values.

Cystic fibrosis was thought to be extremely rare in India and
was first reported in 1968.*° However published reports,
reviews and comments indicate that CF is probably far more
common in people of Indian origin than previously thought
but is under diagnosed or missed in the majority of
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cases.
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Only few studies have undergone from the valley of
Kashmir on cystic fibrosis and sweat chloride analysis.
Tasadugq et al. 2011 did an observational study to describe
the clinical profile, and delays in diagnosing CF in
Kashmir, India. They subjected 150 suspected patients to
pilocarpine iontophoresis. CF was diagnosed in three

(0.8%) with 6.5 years as Median age of presentation.’

Masarat et al. 2013 screened one hundred consecutive
children patients presenting with one or more phenotypic
features suggestive of CF by quantitative sweat chloride
testing. Out the 100 patients, 18 were diagnosed to have CF
at a mean age of 5.0 years. Positive sweat chloride (>60
meq/L) was seen in 14 (14%) patients and 4 (4%) patients
had equivocal (40-60 meqg/L) value on two different
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occasions.

The number of CF patients in Kashmir valley is very large
compared to the expected values as large number of patients
suspected for Cystic Fibrosis attend Sher-i-Kashmir

Institute of Medical Sciences, GB pant and associated
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hospitals of Srinagar. In view of the large number of patients
suspected for CF across the valley there was a dire need for
establishment of sweat testing in the department of Clinical
biochemistry SKIMS, Srinagar as it is the only tertiary care
hospital in Kashmir region. Before the establishment of
this routine diagnostic facility at SKIMS, Srinagar, sweat
testing was done as a research parameter which was a
discontinuous process and most of the patients had to go out
of valley for doing a sweat test resulting in wastage of
money and resources. Our department has introduced
sweat testing for the first time in Kashmir valley as a
diagnostic test for those who are suffering from this dreadful

disease.

METHODOLOGY

The test was done by a validated method and equipment.10
Procedure involves Sweat stimulation, Sweat collection and
Quantitative sweat measurement for chloride. Sweat
stimulation and Sweat collection is based on the Gibson and
Cooks methodology involving pilocarpine iontophoresis.’
The quantitative estimation of chloride was done by Schales
and Schales method with some modifications.11 A positive
test, sweat chloride concentration > 60 mmol/L was
confirmed by repeat test. Patients with borderline values
were put on follow up. A negative test was repeated only

under strong clinical suspension.

RESULT

We have started giving sweat chloride levels since October
2013 and since last one and a half years (up to April 2015)
we subjected one hundred and eighty three (n=183) high
risk patients to pilocarpine iontophoresis followed by

quantitative estimation of sweat chloride levels (Figure 1)

Patients were referred to our laboratory not only form
SKIMS but from the GB pant and associated hospitals of the
valley (Figure 2). In addition, the patients came from almost
every district of the valley (Figure 3) which justifies the
effective outreach of this important sweat analysis for
chloride levels. One patient was even from Kargil region

and two from Ramban district of Jammu region.

Among one hundred eighty two (n=182) patients enrolled

for sweat testing 41 (23%) were having elevated sweat

Figure 2: Pie diagram depicting the
number of patients referred from
various hospitals for sweat testing

chloride levels, 09 (5%) were Borderline and 132 (72%)
were having normal sweat chloride levels (Figure 4) which
depicts the alarming scenario of Cystic fibrosis in Kashmir
valley. The mean age at presentation was 4.0 years (48
months) which is in almost in tune with the study done by
Kabra et al. (54 months) involving various states of India".
Figure 5 shows the month wise distribution of positive
cases. Maximum number of positive cases were reported
from Baramulla, Srinagar and Anantnag (Figure 6). Greater
percentage of cystic fibrosis patients were attending the
department of Pediatrics, SKIMS with respect to other
hospitals (Figure 7).
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Figure 1: Graph showing the number of patients enrolled for sweat testing
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Figure 4: Distribution of Sweat
chloride levels in enrolled patients
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Figure 3: Distribution of high risk patients among various districts of valley

including Kargil and Ramban
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Figure 5: Month wise distribution of positive cases
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Figure 6: District wise distribution of
Positive cases
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Figure 7: Referral hospitals of Cystic
fibrosis patients

CONCLUSION

By introducing the sweat testing facility the early and
accurate diagnosis of CF has become possible which has led
to the observation that Kashmir valley is perhaps the high
incidence zone for CF. As the situation is quite alarming in

the valley there is a high need of “State Reference

Laboratory for Sweat Analysis” at SKIMS, Srinagar for

better, early and prompt diagnosis of Cystic fibrosis.
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