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Abstract
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Ribawirin; Thyrotropin; Pakistan. ~METHODOLOGY

This crosssectional research executed at Department of Medicine, JPMC,
Karachi from 2™ December 2024 to 2™ April 2026. The sample of 160 patients
aged 20 to 60 years on combined IFN-at and ribavirin therapy for 12 to 24 weeks
were enrolled by consecutive sampling. Serum TSH and FT4 were assayed by
automated chemiluminescent immunoassay. Statistical findings were expressed as
mean = SD or frequency, with chisquare applied at p < 0.05.

RESULTS

The mean age of participants was 41.38 + 8.33 years, with 92 male participants
(57.5%) and 68 female participants (42.5%). Thyroid dysfunction was identified
in 20 patients (12.5%). Mean serum TSH was significantly higher in patients
with thyroid dysfunction at 5.65 + 3.49 ulU/mL compared with 2.15 + 1.00
wlU/mL in unaffected patients (p = 0.001).

CONCLUSION

Thyroid dysfunction was documented in a clinically significant number of patients
with chronic HCV in Pakistan treated with combination therapy with IFN-at
and ribavirin. Only the serum TSH level was significantly different between the
patients affected and patients unaffected, and age, FT4, duration of disease,
duration of treatment, and sex were not significantly associated.
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INTRODUCTION is because a chronic hepatitis B virus (HBV)

Hepatitis C virus (HCV) infection remains a major
global cause of chronic liver disease, accounting
for an estimated 56 million infections worldwide,
and continues to drive substantial morbidity,
mortality, and pressure on hepatology services
[1,2]. Pakistan harbours one of the heaviest
national burdens of HCV in the region, sustained
by unsafe therapeutic injections, recycled needles,
unsterilised dental and surgical instruments, and
inadequate screening of donor blood [3,4,5]. This

infection leads to progressive hepatic fibrosis,
cirrhosis, and hepatocellular carcinoma, creating
an increasing need for liver-specific healthcare in
already limited health care systems [6].

Despite the dramatic changes in the global
therapeutic picture brought about by direct
antivirals in  many low-resource contexts
worldwide, such as specialised liver clinics in
Pakistan, the use of interferon alpha (IFN-a) plus
ribavirin is still in use due to drug access issues,
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limited payers, and specific = genotype
considerations [6]. The most extensively
documented extrahepatic complications
associated with interferon-based regimens are
haematological ~ cytopenias, dermatological
reactions, neuropsychiatric and endocrine
disorders, but the most clinically relevant is
thyroid disease [7,8]. Identification of these
complications important  for
understanding drug tolerance, dose adjustments
and the chances of a successful antiviral treatment.
Thyroid dysfunction (TD) during HCV treatment
is a combination of host immune genetic
predisposition, HCV effects on thyrocytes, and
direct immunomodulation of thyrocytes by HCV-
derived cytokines, such as IFN-a [9,10]. It
stimulates expression of major histocompatibility
complex molecules on follicular cells; its effect on
T helper responses is toward a type 1 cytokine
profile and can unmask or accelerate latent
thyroid autoimmunity, leading to Hashimoto's
thyroiditis, Graves' disease, or, in some patients, a
destructive non-autoimmune thyroiditis [11,12].
Experimental studies have also demonstrated that
the HCV envelope protein E2 directly binds to
thyrocytes and elicits a chemokine and heat shock
protein (HSP) response that is interferon exposure
independent, suggesting a role for HCV in thyroid
injury that is independent of interferon exposure
[13]. Reported frequencies of thyroid dysfunction
during interferon-based therapy vary widely across
populations, with cohort estimates extending from
low single digits to more than one quarter of
treated patients, the variability reflecting
differences in case definition, treatment duration,
and baseline thyroid autoimmunity [9,12]. In a
contemporary cohort of patients receiving
combined pegylated interferon and ribavirin,
Hwang and colleagues documented incident
thyroid dysfunction in approximately twelve
percent of patients, with female sex and
pretreatment thyroid autoantibody positivity
emerging as the strongest predictors [14].
Subclinical hypothyroidism is the predominant
biochemical pattern reported in most series,
although overt presentations of either hyper or

early  is

hypothyroidism remain sufficiently common to
justify systematic surveillance during therapy.
Despite the substantial Pakistani burden of
chronic HCV and the continued local use of
interferon-based regimens, contemporary data on
the frequency and pattern of thyroid dysfunction
during such therapy in our population remain
limited. Routine thyroid surveillance during
antiviral therapy is inconsistent across tertiary care
liver clinics, and the available local evidence is
dominated by small or older single centre reports.
Generating  local, methodologically  robust
frequency data is essential to inform screening
protocols, anticipate complications, and protect
treatment adherence in patients who remain on
IFN-a and ribavirin. The present study was
therefore designed to determine the frequency of
thyroid dysfunction during interferon and
ribavirin therapy in chronic hepatitis C infection
in a tertiary care setting.

METHODOLOGY

This cross-sectional study was conducted following
formal approval ERC of JPMC, with written
informed consent obtained from every participant
after a detailed explanation of the study aim and
procedures. Patients of either gender, aged 20 to
60 years, with a documented diagnosis of chronic
HCV infection confirmed by PCR within the
preceding six months and an HCV RNA level
>10,000 IU/mL were included in the study.
Patients receiving conventional interferon-alpha
(IFN-a) at a dose of 3 million units subcutaneously
three times weekly together with ribavirin 1000-
1200 mg/day orally according to body weight for
12 to 24 weeks were recruited through non-
probability consecutive sampling. Genotype
testing was available, the dominant local
distribution was genotype 3 followed by genotype
1, consistent with published Pakistani data.
Combined IFN-a and ribavirin therapy continued
to be used at the institution during the study
period because of restricted access to direct-acting
antivirals and payer limitations. During the study
period, all eligible patients attending the liver
clinic for interferon-based therapy were
consecutively screened and recruited according to
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the predefined inclusion criteria. Patients with
known thyroidal disease, those who were critically
ill or pregnant, and those with a history of
congestive cardiac failure, myocardial infarction,
chronic obstructive pulmonary disease (COPD),
or chronic renal failure were excluded, along with
any individual declining participation. Thyroid
dysfunction encompassed any biochemical thyroid
abnormality identified between 12 and 24 weeks
of combined therapy. Euthyroid status was
defined as a serum thyroid stimulating hormone
(TSH) level of 0.27-4.20 plU/mL together with a
free thyroxine (FT4) level of 0.93-1.70 ng/dL.
Clinical hypothyroidism corresponded to a TSH
above 4.20 plU/L with FT4 below 0.93 ng/dL;
clinical hyperthyroidism to a TSH below 0.27
plU/mL with FT4 above 1.70 ng/dL. Subclinical
hypothyroidism to a TSH above 4.20 plU/mL
with  a normal FT4; and subclinical
hyperthyroidism to a TSH below 0.27 plU/mL
with a normal FT4. Anti-thyroid peroxidase (anti-
TPO) and anti-thyroglobulin (anti-TG) antibodies
were not assessed because of resource constraints.
Furthermore, the present study was designed
primarily to estimate the frequency of thyroid
dysfunction rather than to  investigate
immunological  predictors or  mechanistic
associations. The required sample size of 160
patients was determined W.H.O calculator, taking
an anticipated frequency of thyroid dysfunction of
11.8%%, a 95% C.I, and 5% of precision. Data
were collected by the principal investigator, a
postgraduate medical officer with three years of

clinical experience, on a structured proforma
capturing demographic details, duration of
disease, duration of antiviral therapy, and relevant
comorbidities. Venous blood samples of 5 mL
were collected aseptically after an 18-hour fast
from all participants, and serum TSH and FT4
levels  were  measured by  automated
chemiluminescent immunoassay in the hospital
biochemistry laboratory. All blood samples were
analysed, and the results recorded on the
proforma and interpreted using the operational
definitions set above to classify each patient as
euthyroid, clinically hypothyroid, clinically
hyperthyroid, subclinically  hypothyroid or
subclinically hyperthyroid.

RESULTS

A total of 160 patients with chronic HCV
receiving combined IFN-a and ribavirin therapy
were enrolled. The mean age of the cohort was
41.38 + 8.33 vyears, with 92 male participants
(57.5%) and 68 female participants (42.5%). The
mean duration of HCV disease was 18.49 + 6.41
months and the mean duration of antiviral
therapy at the time of evaluation was 16.33 + 4.06
weeks. Baseline biochemical thyroid indices
showed a mean serum TSH of 2.59 + 1.92
plU/mL and a mean FT4 of 1.28 £ 0.30 ng/dL,
consistent with euthyroid status in most of the
sample. The complete set of demographic and
clinical characteristics is summarised in Table L.

Table I: Baseline and Clinical Characteristics of Patients with Chronic Hepatitis C Infection (n=160)

Mean + Standard Deviation 95% Confidence Interval
Age in years = 41.38 + 8.33 40.07—42.68
TSH plU/mL = 2.59 + 1.92 2.29—-2.89
FT4 ng/dL=1.28 + 0.30 1.23—1.32
Duration of Disease in Months= 18.49 + 6.41 17.49—19.49
Duration of Treatment in Weeks = 16.33 * 4.06 15.69—16.96
Frequency %

Male 92 (57.5)
Gender Female 68 (42.5)
Thyroid Dysfunction 20(12.5)
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Thyroid dysfunction was identified in 20 of 160
patients, yielding an overall frequency of 12.5%
(Table I). On comparison of demographic and
clinical variables between patients with and
without thyroid dysfunction, the only statistically
significant difference was in serum TSH
concentration, which was substantially higher in
patients with thyroid dysfunction at 5.65 + 3.49
plU/mL compared with 2.15 + 1.00 plU/mL in
those without dysfunction (p = 0.001). Mean age
(41.15 + 7.63 vs 41.41 + 8.45 years, p = 0.898),
FT4 (1.19 + 0.66 vs 1.29 + 0.21 ng/dL, p = 0.179),

duration of disease (18.08 £ 5.99 vs 18.55 + 6.49
months, p = 0.762), and duration of antiviral
therapy (15.40 £ 4.16 vs 16.46 + 4.04 weeks, p =
0.278) did not differ significantly between groups.
Although female participants showed a
numerically higher proportion of thyroid
dysfunction at 10 of 68 (14.7%) compared with 10
of 92 (10.9%) among males, this difference did not
reach statistical significance (p = 0.468). The
stratified findings are presented in Table 11

Table I1: Comparison of Demographic and Clinical Characteristics with Thyroid Dysfunction (n=160)
Demographic and Clinical Thyroid Dysfunction 95% Confidence P-Valu
Characteristics Yes (n=20) No (n=140) Interval ate
Age in years 41.15+7.63 | 41.41 £8.45 -4.203—3.689 0.898
TSH plU/mL 5.65 +3.49 2.15+1.00 2.781—4.230 0.001*
FT4 ng/dL 1.19 + 0.66 1.29 £0.21 -0.241—-0.045 0.179
Duration of Disease in Months 18.08 + 5.99 18.55 + 6.49 -3.504—2.571 0.762
Duration of Treatment in Weeks 15.40 + 4.16 16.46 + 4.04 -2.974—0.859 0.278
Male 10 (10.9) 82 (89.1)
Gender Fernale 10 (14.7) 581(85.3) 0.277—1.809 0.468
DISCUSSION mean age of 41.38 + 8.33 years and a slight male

In Pakistan, the ongoing use of IFN-a and
ribavirin in selected tertiary care centres maintains
interest in the extrahepatic adverse effects of these
drugs [3-5], and the problem of chronic HCV
infection continues to be a large public health
burden. Thyroid disease has become one of the
most common endocrine side effects and could
interfere with drug tolerability and adherence to
treatment [7,8]. Thus, the therapy may reveal the
presence of a predisposition to develop
autoimmunity, a phenomenon induced by the
cytokine activity in immunomodulation, and the
virus itself is directly involved in targeting
thyrocytes through the E2 envelope protein during
viral exposure during antiviral therapy [9,11,13].
The present study quantitatively estimated the
occurrence of thyroid dysfunction in the
combined IFN-alpha and ribavirin therapy in a
tertiary care Pakistani population.

The prevalence of thyroid dysfunction in the
current sample of 160 patients was 12.5%, with a

predominance of 57.5%. These rates are
comparable to those reported by Hwang et al, in
their contemporary Korean cohort, who reported
incident thyroid dysfunction in 11.8% of patients
receiving combined pegylated IFEN-a and ribavirin
[14]. In a similar population, Nadeem and Aslam
observed 18.69%, which was higher than our
study with female preponderance among the
affected patients [15]. The Egyptian series of
Hamza et al. reported that pegylated IFN-a and
ribavirin therapy caused dysfunction in 12% of
patients at 24 weeks of treatment [16], a rate that
is near the one we reported. This convergence
confirms the view that interferon therapy is safe in
terms of its endocrine effects in a variety of
populations.

The overall frequency of thyroid dysfunction
reported in the present study is like those
previously reported in international and regional
studies that examined interferon therapy in
chronic HCV infection [17]. Mandac and co-
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workers had previously outlined a spectrum of
response to IFN-a therapy: destructive thyroiditis,
Hashimoto's thyroiditis, and Graves' disease, all of
which might have subclinical biochemical features
prior to any apparent phase [11]. Our results
continue to support the need for biochemical
monitoring in the 12-to-24-week treatment period
based on the protocol.

Patients with dysfunction had significantly higher
levels of serum TSH (5.65 + 3.49 ulU/mL) than
patients without dysfunction (2.15 + 1.00
plU/mL) (p=0.001), and most of the patients with
dysfunction had serum FT4 levels within the
reference ranges. This biochemical profile is
indicative of thyroid dysfunction over time while
on interferon therapy and is the prevailing
biochemical pattern reported by Carella et al. in
their seminal clinical review of IFN-o-related
thyroid disease [20]. The Mechanism involves
upregulation of MHC class I on thyroid follicular
cells induced by interferon, polarisation towards
type 1 cytokine responses and subsequent
immune-mediated cytotoxic damage. Possibly by
chemokine activation and heat shock protein
induction in thyrocytes, HCV E2 protein also may
play a role. [10,11,13,23].

Although numerically higher among ' affected
females (14.7% vs. 10.9% for males), female
gender was not significant in our cohort (p =
0.468). This finding contradicts to the Taiwanese
registry reported by Chang and colleagues, who
found female gender, hyperlipidaemia, and goitre
history as independent risk factors [18] and the
meta-analysis by Tran and colleagues that reported
that female gender was a risk factor among those
developing thyroid disease on IFN-a [19]. This
discrepancy may have been related to the limited
number of patients and lack of pretreatment
thyroid autoantibody results, and our own results
do not contradict the known susceptibility of
females noted in larger series [14,18].

The strengths of the study are the clearly defined
treatment window (12-24 weeks), the standardised
proforma based assessment of biochemical thyroid
status using validated cut-offs for TSH and FT4,
and the prospective consecutive recruitment. The
cross-sectional design does not allow for incidence

estimation and description of the treatment's
trajectory beyond the treatment window.
Mechanistic interpretation was limited because of
the lack of data for antithyroid autoantibody titres,
thyroid ultrasonography and viral genotype
[12,21].  Singlecentre  recruitment  limits
generalisability, and the modest absolute number
of affected patients reduces statistical power to
detect smaller subgroup effects.

The present findings reinforce that thyroid
dysfunction occurs in approximately one in eight
Pakistani patients receiving combined IFN-a and
ribavirin therapy for chronic HCV, predominantly
as biochemical subclinical disease. The principal
differentiator between affected and unaffected
patients was a clinically meaningful elevation of
serum TSH, consistent with the international
literature [17,20,21]. These data add a locally
generated, methodologically standardised dataset
to the wider evidence base on extrahepatic
complications of antiviral therapy in chronic HCV
[2,7]. Anti-thyroid autoantibody titres, thyroid
ultrasonography, and viral genotype data were not
evaluated, which limited mechanistic
interpretation of thyroid dysfunction among the
study participants.

CONCLUSION

Thyroid dysfunction was documented in a
clinically significant number of patients with
chronic  HCV in Pakistan treated with
combination therapy with IFN-a and ribavirin.
Only the serum TSH level was significantly
different between the patients affected and
patients unaffected, and age, FT4, duration of
disease, duration of treatment, and sex were not
significantly associated.
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