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Impact of Treatment with Methotrexate and TNF Alpha
Inhibitors on Insulin Resistance in Patients with Psoriasis

Psoriasis Hastalarinda Metotreksat ve
TNF Alfa Inhibitorleri Tedavisinin Instilin Direncine Etkisi
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ABSTRACT Objective: A strong link between psoriasis and obesity, ~OZET Amag: Psoriasis ve obezite, tip 2 Diyabet, insulin direnci,
type 2 diabetes, insulin resistance dyslipidaemia and metabolic syndrome  dislipidemi ve metabolik sendrom arasinda gii¢lii bir iliski oldugu
has been documented. The aim of this study was to investigate the effects ~ bilinmektedir. Bu ¢aligmanin amaci geleneksel bir antipsoriatik ajan
of methotrexate (MTX), a conventional antipsoriatic agent, and tumour  olan metotreksat (MTX) ile tiimdr nekroz faktorii alfa inhibitorlerinin
necrosis factor (TNF)-alpha inhibitors (TNF1) on insulin resistance in pa- ~ (TNFi) psoriasis hastalarinda insulin direnci tzerine etkilerini
tients with psoriasis. Material and Methods: Thirty-one patients with  arastirmaktir. Gere¢ ve Yontemler: MTX ve TNFi tedavisi alan 31
psoriasis treated with MTX and TNFi were prospectively evaluated. Se-  psoriasis hastasi prospektif olarak incelendi. 17 hasta MTX tedavisi,
venteen patients received MTX, while 14 received the TNFi treatment. 14 hasta ise TNFi tedavisi aldi. Tedavi baslangicinda ve tedavinin
At the baseline and at week 12 values of serum C-reactive protein (CRP),  12. haftasinda serum C-reactif protein (CRP), HOMA-IR (Home-
the Homeostasis Model Assessment of Insulin Resistance (HOMA-IR)  ostasis Model Assessment of Insulin Resistance) ve lipid parame-
and lipid parameters were evaluated. Results: The decrease in CRP le-  treleri degerlendirildi. Bulgular: Tedavi sonrast CRP degerlerindeki
vels after the treatment was significantly higher in the TNFi group thanin  diisiis TNFi grubunda MTX grubuna goére anlamli olarak daha
the MTX group (-1.76 vs. -0.1, p = 0.005; respectively). The levels of  fazlaydi (-1,76 vs. -0,1, p=0,005; sirasiyla). Serum glukoz degerleri
serum glucose showed increases in both therapy groups, which was sta-  her iki tedavi grubunda da artig gdsterse de bu artis sadece TNFi
tistically significant in only TNFi group (p = 0.012). Although it was not ~ grubunda istatistiksel olarak anlamliydi (p=0,012). Istatistiksel
statistically significant, increases in the HOMA-IR values were noted in ~ olarak anlamli olmasa da MTX ve TNFi tedavi gruplarinda HOMA-
MTX and TNFi therapy groups (0.26 + 1.77 vs. 0.59+1.81, p=0.558,p IR degerlerinde artis izlendi (0,26+1,77 vs. 0,59+1,81, p=0,558, p=
= 249; respectively). Conclusion: In the present study, a significant in-  249; sirastyla). Sonu¢: Bu calismada serum aglik glukoz diizey-
crease in the levels of fasting serum glucose was observed in TNFi group,  lerinde TNFi grubunda istatistiksel olarak anlamli bir artis ve iki te-
and an increase in HOMA-IR values was noted in both therapy groups, davi grubunda da HOMA-IR diizeylerinde artis izlenmistir. Bu
which is not consistent with the literature. Despite the short follow-up pe-  bulgular varolan literatiir bilgisi ile uyumlu degildir. Kisa takip siiresi
riod and small sample size, we believe that the effects of the TNFiand  ve kiiglik hasta grubuna ragmen insulin direncinin eslik ettigi bir
MTX demand caution for the follow-up of psoriasis, which is already an ~ durum olan psoriasiste MTX ve TNFi tedavilerinde dikkatli

insulin-resistant condition. olunmalidir.
Keywords: Insulin resistance; methotrexate; psoriasis; Anahtar Kelimeler: Insulin direnci; metotreksat; psoriasis;
treatment; tumour necrosis factor-alpha inhibitors tedavi; timor nekroz faktorii-alfa inhibitorleri
Psoriasis, a chronic inflammatory skin disease, is tension, all of which are also components of meta-
also known to be associated with various comorbidi- bolic syndrome, have also been reported in psoriasis
ties.! Recently, the increased prevalence of obesity, patients. Psoriasis is also considered to be associated
hyperglycaemia, dyslipidaemia and arterial hyper- with increased risk of cardiovascular diseases.’* The
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ongoing inflammatory processes in psoriasis causes
several insulin resistance and eventually atheroscle-
rosis which has been defined as “psoriatic march”.¢

Systemic therapies for psoriasis may be efficient
in decreasing the cardiovascular risk in psoriasis pa-
tients.” Still, the effect of systemic treatments for pso-
riasis on the comorbidities remains unclear. The
objective of this study was to research the impact of
tumour necrosis factor-alpha inhibitors (TNFi) and
methotrexate (MTX) on the markers of comorbidi-
ties, including the C-reactive protein (as a general
marker of inflammation), low-density lipoprotein
cholesterol (LDL-C), high-density lipoprotein cho-
lesterol (HDL-C), triglyceride (TG), fasting glucose
and insulin. The Homeostasis Model Assessment of
Insulin Resistance (HOMA-IR), a mathematical for-
mula to count up insulin resistance, was used.

I MATERIAL AND METHODS

STUDY POPULATION AND PROTOCOLS

The study was reviewed and confirmed by the local
ethics committee (date of approval: 21.02.2017, no:
755), and whole the subscriber provided written in-
formed assent. The study was actualized according
to the rules expressed in the Declaration of
Helsinki.

A single-centre prospective observational study
was performed. Thirty-one patients diagnosed with
chronic plaque type psoriasis vulgaris using clinical
or histopathological examinations were enrolled from
the department of dermatology. Patients who were
approved to start MTX or TNFi therapy were in-
cluded.

The information on baseline demographics, clin-
ical characteristics (including the duration of psoria-
sis, medical history, tobacco smoking and alcohol
habits), concomitant arthritis and/or nail involvement
were listed.

Patients with chronic plaque type psoriasis,
above the age 18 years, who had not received any
topical and/or systemic psoriasis treatment prior to 6
months and who had a clinical indication to start
MTX or TNFi therapy for psoriasis, by the European
Psoriasis Treatment Guideline were included.®
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Patients with a history of systemic and/or topical
treatment within the last 6 months, any contraindica-
tion for therapy, any infection, immunodeficiency,
malignancy and patients with a history of any sys-
temic disease, those with any endocrinologic or meta-
bolic disease that could affect insulin resistance or
those under any treatment that could influence glu-
cose metabolism were excluded. Pregnant and lactat-
ing females were also excluded.

TREATMENT REGIMES

The appropriate treatment option was decided to-
gether with the patient, according to the psoriasis
treatment guidelines and the patients’ characteristics.®
Each patient was initiated on one of the following
psoriasis treatments: MTX, adalimumab (ADA) or
etanercept (ETA). Patients receiving ADA and ETA
therapy were assigned to the TNFi group.

Before and during the treatment, each patient un-
derwent laboratory and physical controls, as com-
mitted in the treatment guidelines.’ The therapy was
applied as follows: subcutaneous (SC) MTX doses
(15-25 mg) once a week, an initial dose of ADA (80
mg) and SC injections (40 mg) every other week af-
terwards, followed by ETA (50 mg) SC injections
once a week. The patients did not receive any topical
agents other than moisturizers.

EVALUATION OF BIOCHEMICAL PARAMETERS AND PASI

The clinical examination and the blood tests were
performed on the same day for all the subjects be-
tween the hours of 09:00 and 11:00 a.m. following
overnight fasting. The levels of serum fasting glu-
cose, fasting insulin, LDL-C, HDL-C, TG and CRP
were plumbed at the baseline and at 12 weeks of
treatment for all the subjects using fasting venous
blood samples. The HOMA-IR was measured ac-
cording to following formula: fasting insulin (mU/L)
x fasting glucose (mmol/L)/22.5.°

The severity of psoriasis was assessed using the
Psoriasis Area Severity Index (PASI) calculated at
the baseline and at 12 weeks of treatment by a sin-
gle-blinded dermatologist who did not know the ther-
apy the patient was receiving.

The patients were divided into two groups: one
receiving MTX and the other TNFi. The changes in
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the biochemical parameters between the baseline/be-
fore therapy and at 12 weeks of therapy were evalu-
ated and compared between the two therapy groups.

STATISTICAL ANALYSIS

A statistical analysis was performed using the Num-
ber Cruncher Statistical System 2007 (NCSS;
Kaysville, Utah, USA) program. The descriptive data
were expressed in terms of mean + standard devia-
tion, number and percentages. Student’s t-test was
used to check the differences between the two groups
for normally distributed variables. The Mann-Whit-
ney U test was used to compare two groups of quan-
titative variables showing abnormal distribution. The
intragroup comparisons of normally distributed data
were performed with a paired samples test, whereas
the non-normally distributed data of intragroup com-
parisons were evaluated with a Wilcoxon signed-rank
test. Pearson x2 test and Fisher’s exact were applied
to compare the qualitative variables. The correlation
analysis was performed by calculating the Pearson
rank correlation. A p value of < 0.05 was considered
statistically significant.

I RESULTS

BASELINE CHARACTERISTICS OF THE SUBJECTS

The baseline patient demographics and disease char-
acteristics are shown in Table 1. A total of 31 patients
(19 female and 12 male) with chronic plaque type
psoriasis were included in the study. The mean age
of the patients was 33.90 + 10.62 years. The mean

disease duration was 127.10 + 68.09 months. None
of the patients had any accompanying disease; 45.2%
of the patients were smokers and 25.8% of the pa-
tients had alcohol use.

Nail involvement was recorded in 61.3% (n =
19) of the patients, while 19.4% (n = 6) of the patients
had attendant psoriatic arthritis. The mean PASI
score of the patients at the baseline was 13,65 £ 6,75.

Seventeen patients received MTX, while 14 re-
ceived the TNFi treatment. In MTX group, the mean
age of 17 patients (10 female and 7 male) was 33.82
+ 10.51 years, mean disease duration was 115.76 +
65.72 months, the mean BMI was 23.41 + 2.92 and
mean PASI score was 12.22 4+ 5.99. The mean age of
14 patients (2 female and 12 male) who received
TNFi was 34.00 = 11.14 years, mean disease dura-
tion was 140.86 = 70.80 months, mean BMI was
25.38 +3.61 and mean PASI score was 15.38 £ 7.42.
No critical adverse events requiring therapy disrup-
tion appeared throughout the study.

ASSOCIATION OF CHANGES IN
BIOCHEMICAL PARAMETERS,
PATIENT CHARACTERISTICS AND
CLINICAL IMPROVEMENTS

The serum levels of CRP, glucose, insulin, HOMA-
IR values, lipid profile, and PASI scores were inves-
tigated before and after the treatment as shown in
Table 2. The median decrease in PASI scores from
the baseline to week 12 was 11.36 + 6.54, which was
statistically significant (p < 0.001). The reduction in

TABLE 1: Patient demographics and the characteristics of the disease.

Total (n=31) Methotrexate (n=17) TNF-alpha inhibitors (n=14) p
Age 33.90+10.62 33.82+10.51 34.00+11.14 20.964
Gender (female/male) 12/19 (38.7/61.3) 10/7 (58.8/41.2) 212 (14.3/85.7) °0.011*
BMI 24.30+3.34 23.41+2.92 25.38+3.61 20.103
Smoking 14 (45.2) 8 (47.1) 6 (42.9) °0.815
Alcohol 8(25.8) 4(23.5) 4 (28.6) °0.999
Disease duration (Months) 127.10+68.09 115.76+65.72 140.86+70.80 0.315
Systemic disease 0 0 0 -
Nail involvement 19 (61.3) 9(52.9) 10 (71.4) °0.293
Psoriatic arthritis 6 (19.4) 2(11.8) 4 (28.6) °0.370

2ndependent groups t test
*p<0.05 *p<0.01.

"Pearson y? test

°Fisher's exact test
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TABLE 2: Comparisons between therapy groups in terms of PASI and biochemical parameters.
Total (n=31) Methotrexate (n=17) TNF-alpha inhibitors (n=14) p
PASI Baseline 13.65+6.75 12.22+5.99 15.38+7.42 #0.200
12-week 2.31+2.28 2.56+2.4 2.01+2.16 40.506
Change -11.3416.54 -9.66+5.11 -13.37+7.64 40.117
p <0.001* <0.001* <0.001*

Fasting glucose (mg/dL) Baseline 85.13£9.94 84.24+8.07 86.21+£12.06 40.590
12-week 90.65+10.2 88.24+10.42 93.57+9.47 %0.150
Change 5.52+9.27 419.07 7.369.5 20.324

p 0.002** 0.088 0.012*
tInsulin (ulU/mL) Baseline 8.34 (5.42,11.8) 7.81(5.18, 10.86) 10.14 (7.19, 18.22) 0.064
12-week 7.85(5.79, 10.77) 6.61 (5.5, 9.36) 10.33 (6.92, 11.52) 0.109
Change -0.43 (-2.09, 1.18) -0.43 (-1.73, 1.15) -0.45(-3.7,1.18) 40.597

p 0.652 0.906 0.683
HDL-C (mg/dL) Baseline 50.62+10.83 52.23+11.11 48.65+10.54 %0.368
12-week 49.37£9.71 48.27+9.66 50.72+9.96 30.493
Change -1.24£9.49 -3.97+8.42 2.07+9.95 30.077

p 0.472 0.070 0.450
LDL-C (mg/dL) Baseline 115.04+33.41 118.68+40.63 110.62+22.5 40.513
12-week 119.02+30.85 118.33+34.32 119.86+27.31 40.893
Change 3.99+28.31 -0.35+26.26 9.25+30.75 40.356

p 0.439 0.957 0.281
TG (mg/dL) Baslangic 121.64+57.69 117.73+49.68 126.4+67.81 30.685
12-week 124.76+60.82 115.22+54.53 136.35+67.91 30.344
Change 3.12+55.64 -2.51455.52 9.95+57.07 #0.544

p 0.757 0.854 0.526
CRP Baseline 3.3(3,5) 3.3(3,3.3) 3.85(3.3,7.2) 90.023*
12-week 3(1.52,3.2) 3(1.52,3.2) 3.2(1.94,32) 0.444
Fark -0.66 (-2.19, -0.1) -0.1(-0.69, 0) -1.76 (-3.5, -0.66) 90.005**

p <0.001* 0.075 0.001**
HOMA-IR Baseline 2.01+1.4 1.67+0.82 2.43+1.84 %0.170
12-week 241221 1.92+1.78 3.01£2.58 °0.176
Change 0.41£1.77 0.26+1.77 0.59+1.81 0.615

p 0.212 0.558 0.249

2ndependent groups t test ®Mann-Whitney U test ¢Dependent groups t test

‘Wilcoxon signed-ranks test *p<0.05 **p<0.01.

the levels of CRP from the baseline to week 12 was
0.66, which was also statistically significant
(p<0.001).

The mean increase in fasting glucose levels from
the baseline to week 12 was 5.52 £ 9.27, which was
statistically significant (p=0.002). Decreases in the
values of insulin and HDL-C and increases in the val-
ues of LDL-C, TGs and HOMA-IR were also
recorded; however, none showed statistical signifi-
cance.
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COMPARISONS BETWEEN THE TWO THERAPY GROUPS

No significant differences in terms of age, BMI val-
ues, smoking, alcohol use, disease duration, nail in-
volvement and the concomitant arthritis were
observed between the two therapy groups. Male dom-
inancy was present in the TNFi group (Table 1). The
decreases in the PASI scores from the baseline to the
12%-week visit were statistically significant in both
MTX and the TNFi group (p < 0.001, p <0.001, re-
spectively). The change in each group did not show
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statistical difference between the two groups
(p=0.117).

The baseline CRP levels were higher in the
TNFi group than in the MTX group (p = 0.023). The
decrease in CRP levels after the treatment was statis-
tically expressive in the TNFi group (p = 0.001) and
also significantly higher in the TNFi group than in
the MTX group (—1.76 vs. —0.1, p = 0.005, respec-
tively).

The levels of serum glucose showed increases in
both therapy groups; only the increase in TNF group
(p=0.012) was statistically significant. The increase
in the serum fasting glucose levels between the base-
line and at week 12 was higher in patients receiving
TNFi treatment than in those under MTX treatment,
but still showed no significant difference (7.36 = 9.5
vs. 4+£9.07, p=0.324, respectively). Although it was
not statistically significant, increase in the values of
HOMA-IR were noted in both the MTX and TNFi
therapy groups (0.26 + 1.77 vs. 0.59 £ 1.81, p =
0.558, p = 249, respectively).

No statistical difference was observed between
the subgroups of treatment in terms of the changes in
HDL-C, LDL-C, TG, insulin and HOMA-IR values
(p > 0.05, for each) (Table 2). In TNFi group increase

in the values of HDL-C (2.07 £ 9.95, p= 0.45) and
LDL-C (9.25 + 30.75) was observed, while reduction
was observed in both HDL-C (-3.97 £ 8.42, p=0.07)
and LDL-C (-0.35 £ 26.26) values in MTX group.

CORRELATIONS BETWEEN THE PARAMETERS

The decrease in PASI scores was not correlated with
any of the biochemical parameters examined (Table
3). In the whole study group, the reduction in PASI
scores was observed to be correlated with nail in-
volvement (p= 0.007). The patients in the TNFi group
with a longer disease duration were shown to have a
significant change in the values of LDL-C (r=0.734,
p=0.003) (Table 4).

The presence of nail involvement and concomi-
tant arthritis did not affect the changes in the param-
eters.

I DISCUSSION

A growing body of evidence has demonstrated an as-
sociation between psoriasis and cardiovascular dis-
cases.” The ongoing systemic inflammation in
psoriasis is considered the trigger of comorbidities.*
Insulin resistance is described as reduced sensitivity to
the metabolic action of insulin. Among with other ef-

TABLE 3: Correlation between change in PASI scores and other parameters after treatment.
Change in PASI scores
Total (n=31) Methotrexate (n=17) TNF alpha inhibitors (n=14)
Change in glucose levels r -0.016 0.212 -0.096
p 0.932 0.414 0.744
Change in insulin levels r -0.069 -0.001 -0.141
p 0.712 0.998 0.631
Change in HDL-C levels r 0.065 0.387 0.026
p 0.730 0.125 0.929
Change in LDL-C levels r 0.010 0.001 0.108
p 0.956 0.997 0.714
Change in TG levels r -0.076 -0.098 -0.004
p 0.686 0.709 0.988
Change in CRP levels r 0.124 -0.010 0.021
p 0.506 0.968 0.943
Change in HOMA-IR levels r -0.135 -0.042 -0.174
p 0.468 0.872 0.551

r=Pearson rank correlation.
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TABLE 4: Correlations between disease duration and changes in PASI scores, biochemical parameters after treatment.
Disease duration
Total (n=31) Metotreksat (n=17) TNF inhibitérleri (n=14)

Change in PASI scores r -0.083 0.090 -0.125

p 0.656 0.730 0.669
Change in glucose levels r -0.061 -0.062 -0.139

p 0.744 0.814 0.635
Change in insulin levels r -0.261 -0.113 -0.394

p 0.156 0.665 0.164
Change in HDL-C levels r 0.063 -0.252 0.251

p 0.735 0.330 0.387
Change in LDL-C levels r 0.304 -0.183 0.734

p 0.096 0.483 0.003**
Change in TG levels r -0.023 0.091 -0.198

p 0.901 0.727 0.498
Change in CRP levels r 0.067 -0.005 0.246

p 0.720 0.983 0.397
Change in HOMA-IR levels r -0.223 -0.222 -0.274

p 0.227 0.393 0.343

r= Pearson rank correlation **p<0,01

fects it also decreases the production of endothelial
nitric-oxide which leads to endothelial dysfunction.
As aresult, insulin resistance contributes to the patho-
genesis of cardiovascular disorders. The TNF-alpha,
which is known as a key pro-inflammatory cytokine
in the pathogenesis of psoriasis, also contributes to
insulin resistance.'” This cytokine also contributes to
unfavourable long-term prognoses of psoriasis pa-
tients.* It has been reported that the severity of psori-
asis is associated with the presence of insulin
resistance and also metabolic syndrome.!’ Some re-
searchers have suggested that the systemic inflam-
mation defined as “psoriatic march” is revealed as an
increase in the inflammatory mediators which lead to
insulin resistance, a known factor of atherosclero-
SiS.6‘10’11

The role of different therapies, including topical
agents, conventional systemic therapies and biologi-
cal agents blocking this psoriatic march, have been
evaluated in several studies, the results of which are
conflicting.'*!” Controversial data are available on
the impact of treatment modalities on the lipid profile,

insulin resistance and inflammatory parameters.'$-%?

Boehncke et al. evaluated the impacts of sys-
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temic anti-psoriatic therapy on the biomarkers of sys-
temic inflammation.!” They reported that a decrease
in PASI scores was associated with a decrease of
serum high sensitive-CRP levels, the vascular en-
dothelial growth factor and resistin and an increase
in adiponectin. They observed a better metabolic state
with longer treatment duration.!”

In a study evaluating the effects of 12 weeks of
MTX therapy in patients with psoriasis, it was also
shown to decrease inflammatory adipokines and in-
sulin resistance and elevate adiponectin. However, in
the same study, higher levels of inflammatory
adipokines, insulin and insulin resistance were noted
even after the treatment, compared with the controls,
suggesting persistent inflammation.'® In another
study, it was observed that systemic therapy with
MTX had a protective effect for cardiovascular co-
morbidities, probably due to its anti-inflammatory
properties. '

Some researchers have investigated the effects
of TNFi therapy on biomarkers and have observed
that patients with psoriatic arthritis treated with
ETA and ADA showed reductions in TG serum lev-
els, glucose and increase in HDL-C serum levels
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when compared to MTX groups. A 24-month ETA
and ADA therapy session was reported to show a
better metabolic profile compared to an MTX group
in psoriatic arthritis patients.?! Botelho et al.?? re-
ported increases in HDL-C levels and decreases in
LDL-C and TG levels in patients with psoriasis
treated with TNFi.

It was demonstrated that after 3 months of ETA
therapy in psoriasis patients, fibrinogen and IL6 lev-
els were significantly decreased. However, at 6
months, no significant difference was observed in the
fibrinogen or IL6 levels after dose reduction checked
against the baseline. No significant differences were
devised in the levels of CRP, LDL-C, glucose, insulin
or adiponectin. Interestingly, an increase in TNF-
alpha levels was noted; the suggested explanation was
that ETA prolongs the TNF-alpha half-life. In this
study, it was concluded that ETA therapy lowers the
cardiovascular risk profiles in psoriasis patients with
metabolic syndrome; however, a lower dose treatment
of 6 months did not provide a continuous effect.”

The role of inflammation in insulin resistance in
atherosclerosis is now well established.”* In this
prospective analysis, we wanted to compare the im-
pacts of systemic MTX and TNFi therapy on insulin
resistance. In this study, we prospectively investigated
the impacts of MTX and TNFi treatments on serum
lipids and insulin resistance among patients with pso-
riasis, over a period of 12 weeks. A statistically sig-
nificant decrease was observed for CRP in the overall
population, and this decrease was more significant in
the TNFi-receiving group than in the MTX group.
CRP is a sensitive indicator of systemic inflammation.
Several studies have demonstrated decreases in CRP
levels after anti-TNF-alpha treatment in psoriasis pa-
tients.!®!17:2526 TNF-alpha is a major factor in the in-
flammatory processes
adipocytes apoptosis, promoting insulin resistance, in-
creasing plasma triglycerides and promoting the syn-

in psoriasis, inducing

thesis of other pro-inflammatory adipokines and the
reducing of anti-inflammatory adipokines.”’** We be-
lieve that may be the explanation for the significant
reduction in CRP levels in the TNFi group.

In anti-TNF-alpha group, increases in both
HDL-C and LDL-C were observed, while decreases
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in HDL and LDL were noted in the MTX group. The
increase in fasting glucose levels after treatment
seems relevant. The increase in glucose levels was
statistically significant in only the TNFi group. An
increase in HOMA-IR values was also noted, which
was not statistically significant. There are few case
reports demonstrating a link between TNFi therapy
with hyperglycemia. A patient with type 2 diabetes
and psoriasis was reported to develop recurrent hy-
perglycemia during adalimumab treatment that re-
solved after discontinuation of the medication.”’
Another patient with rheumatoid arthritis was re-
ported to develop type 1 diabetes mellitus associated
with new anti-glutamic asid decarboxylase antibodies
after TNFi treatment. It has been hypothesized that
TNF alpha may have inhibitory effects on the devel-
opment of autoreactive islet-spesific T cells. Thus
TNFi therapy may promote pancreatic beta cell de-
struction and may mediate the development of hy-
perglycemia.*

Insulin resistance, associated with psoriasis, is
thought to be correlated with the severity of the pso-
riatic inflammation.'* Insulin resistance is the patho-
physiological basis of endothelial dysfunction, which
leads to cardiovascular disease.’’*> We believe that
increase in glucose levels and HOMA-IR during the
treatment should be closely monitored in this already
insulin-resistant condition. Additionally, attention
should be paid to the changes in HDL-C and LDL-C
levels during the therapy. Although the changes on
these parameters were not found to be statistically
significant in our study, we believe that the small
sizes of the groups may be the reason. No significant
change was observed between the TNFi and MTX
therapy groups in terms of changes in HOMA-IR and
lipid parameters. The decrease in CRP levels was sig-
nificantly higher in the TNFi group than in the MTX
group. It still needs to be clarified whether TNF alpha
inhibitors and MTX have similar efficacy on insulin
resistance and on lipid parameters.

The limitations of our study include the small
sample size and the short follow-up period. The miss-
ing data of the patients resulted in small sample size
and it also limited including patients receiving dif-
ferent TNFi therapies. Another restriction was the
self-reporting of history regarding smoking and al-
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cohol consumption. Also, the therapy groups were
not gender matched, as the therapy groups were cre-
ated according to the therapy indications of the pa-
tients, not to provide a homogenous population. It has
been reported that serum lipid parameters of rats have
been influenced by gender differences.* Sex differ-
ences in glucose homeostasis was also established.**
The differences in gender ratios in two groups limit
us making conclusions.

Treatment efficacy in psoriasis is generally eval-
uated with scores of disease severity and quality of
life. The impact of treatment modalities on the pa-
rameters of comorbidities in patients with psoriasis
patients appears to be an important issue that may in-
fluence the therapeutic approaches suggested to treat
not only the disease itself but also the comorbid con-
ditions as an objective of the treatment. Additionally,
the effect of treatment on the comorbid disorders
must be carefully studied. Further studies with a
longer follow-up and on a larger number of patients
could answer these questions.

I CONCLUSION

In the present study, the impacts of TNFi and MTX
on the serum levels of CRP, fasting glucose, insulin,
HOMA-IR, LDL-C and HDL-C, TG were investi-
gated. A significant increase in the levels of fasting
serum glucose was observed in the TNFi group,

which is not consistent with the literature. Moreover,
an increase in HOMA-IR values was noted in both
therapy groups. While the short follow-up period and
small sample size limit us in making conclusions, we
still believe that this effect of TNFi and MTX de-
mands caution in the follow-up of psoriasis, which is
already an insulin-resistant condition.
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