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mellitus (DM).

- Psoriasis is associated with an increased incidence of insulin resistance and type 2 diabetes

- Anti—tumor necrosis factor drugs, which are effective for the treatment of psoriasis, were found to improve
insulin resistance in psoriasis patients with type 2 DM.

Psoriasis is a chronic inflammatory disease that
has been associated with an increased inci-
dence of insulin resistance and.diabetes mellitus
(DM). Tumor necrosis factor<(TNF) o inhibitors
and IL-6 blockers, which .are routinely used for
the treatment of psoriasis, have been positively
associated with insulin sensitivity. The aim of this
study was to assess the effects of treatment with
TNF-o. inhibitors on insulin sensitivity in psoriatic
patients with type 2 DM. This study confirms a
beneficial effect of anti-TNF-o. agents on insu-
lin resistance and insulin sensitivity in psoriasis
patients with type 2 DM.
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associated with increased expression of proin-

flammatory mediators such as tumor necrosis
factor (TNF) o.! Anti-TNF drugs (eg, etanercept,
adalimumab, infliximab) were proven to be highly
effective for the treatment of psoriasis over the last
2 decades.” Interestingly, TNF inhibitors have been
thought to be effective in improving insulin resis-
tance in patients with type 2 diabetes mellitus (DM)
by blocking TNF, which is involved in the inflamma-
tory condition in DM.

Type 2 DM is a common chronic condition char-
acterized by hyperglycemia resulting from a combi-
nation of peripheral and hepatic insulin resistance
and impaired insulin secretion.’ It is characterized
by defects in both insulin secretion and insulin sen-
sitivity.*”> Type 2 DM has been linked with a marked
increase in cardiovascular disease, morbidity, and
mortality.® Evidence-based literature regarding the
role of chronic inflammation as an important patho-
genetic factor in type 2 DM has been growing.””
It also has been suggested that pharmacological
strategies to reduce this underlying associated silent
inflammation are useful in treating DM, which also
is true for other conditions such as obesity, metabolic
syndrome, and cardiovascular diseases.!°

I )soriasis is a chronic inflammatory disorder
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Psoriasis predisposes patients to insulin resistance
and may put them at risk for developing DM.!''!? The
association between psoriasis and DM suggests that
systemic immunosuppression also may diminish the
risk for developing DM. Several longitudinal stud-
ies have found that TNF inhibitors improve insulin
resistance.»'* Dandona et al" reported a consider-
able decrease of TNF-a levels with the concurrent
restoration of insulin sensitivity during weight loss.

Pereira et al'® found a notable connection
between psoriasis, DM, and insulin resistance with
an odds ratio of 2.63 of abnormal glucose homeosta-
sis in patients with psoriasis compared to controls.
Yazdani-Biuki et al'” proved that extended adminis-
tration of anti—TNF-o antibody was able to improve
insulin sensitivity in insulin-resistant patients. The
same finding was established by Kiortsis et al.!*

In this prospective controlled study, we evaluated
the effects of anti-TNF agents on insulin resistance
and sensitivity in psoriasis patients with type 2 DM
treated with anti-TNF agents.

Methods

A total of 70 patients attending the dermato-
logical outpatient clinics at Farwaniya Hospital
(Kuwait City, Kuwait) between January 2012 and
September 2014 were enrolled in the study and
were randomly distributed into 2 equal_ groups
(n=35 each). The study was approved by the
hospital ethics committee. Patients were_included
in the study if they had moderate.to severe pso-
riasis (ie, psoriasis area severity dndex. score >10)
with documented type 2 DM and high fasting
plasma glucose (FPG) levels (ie, >10 mmol/L).
Patients who were currently_being treated with
oral hypoglycemic agents but not insulin therapy
were included in the study. Patients were excluded
if they had phototherapy within the last 4 weeks,
prior biologic therapy, current and prior insulin
therapy, a change in oral hypoglycemic drug dosage
in the last 2 months, other serious systemic illness
(eg, malignancy, hepatitis B or C virus, metabolic
or endocrine disease), and/or abnormal labora-
tory investigations (eg, liver/kidney profile, chest
radiograph abnormality, positive Mantoux test).
All of the patients enrolled in the study provided
informed consent and underwent routine base-
line investigations including complete blood cell
counts, general health profile, chest radio-
graph, antinuclear antibody test, Mantoux test,
FPG and insulin levels, glycated hemoglobin
(HbA,c), homeostasis model assessment (HOMA),
routine urine examination, and enzyme-linked
immunosorbent assay for tuberculosis. The
study group was treated with anti-TNF agents, and
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the control group received conventional antipsori-
atic medications.

All the patients included in the study had high
FPG levels (ie, >10 mmol/L) at the time of enroll-
ment and were currently being treated with oral
hypoglycemic agents. The dose of oral hypoglycemic
agents was unchanged for at least 2 months before
entry into the run-in period and throughout the
24-week study period. Demographic details includ-
ing sex, age, medical history (eg, type of psoriasis,
prior and concomitant treatments) were collected
from the participants’ clinical histories. Participants
from both groups were appropriately matched in
terms of age, sex, body weight, body mass index, and
duration of type 2 DM (Table 1). The primary end
point of the study was to analyze and compare clini-
cal and serum data collected at baseline and after
24 weeks of therapy:

A complete biochemical profile was repeated
in both groups after 24 weeks of treatment. Each
participant underwent a baseline short insulin sen-
sitivity ‘tést immediately before treatment and at
4 and«24 weeks of treatment. We assessed insulin
resistance via HOMA, calculated as follows: FPG
[mmol/L] X fasting serum insulin [pmol/L] / 22.5.18
Oral glucose tolerance tests were performed to calcu-
late the HOMA of insulin resistance. Serum insulin
concentration was determined via enzyme-linked
immunosorbent assay.

Statistical analysis was performed using SPSS
software (version 12.0). Continuous patient charac-
teristics were analyzed using mean and SD as well as
discrete data as counts and proportions. Association
was examined using X’ tests for categorical variables
and 2-sided t test/Wilcoxon rank sum test for con-
tinuous variables. Analysis of variance was used to
compare the results in 3 different anti-TNF agents
used in the study group.

Results

Of the 35 participants enrolled in the study group,
34 (97.1%) completed the study and were eval-
uated. The study group included 16 men and
18 women aged 19 to 63 years (mean age [SD],
43.7 [21.6] years) who were treated with TNF-o
inhibitors—§8 participants with etanercept, 14 with
adalimumab, and 12 with infliximab—according to
the standard dosage schedule for 24 weeks.

Of the 35 participants enrolled in the control
group, 29 (82.9%) completed the study and were
evaluated. Six patients did not follow up for the
complete duration of the 24-week study period and
were not evaluated. The control group included
14 men and 15 women aged 18 to 65 years (mean

age [SD], 47.7 [14.2] years) who were treated with
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Table 1.
Summary of Participant Characteristics

TNE-a Inhibitors and Insulin Sensitivit

Study Group Control Group
No. of participants who completed the study 34 29
M:F ratio 16:18 14:15
Mean age (SD), y 43.7 (21.6) 47.7 (14.2)
Mean duration of NIDDM (SD), y 9.1 (3.5) 8.6 (2.9)
Mean weight (SD), kg 93.6 (4.1) 89.9 (2.8)
Mean BMI (SD), kg/m 31.5(0.8) 32.07 (1.5)
Mean HbAc (SD), %? 8.4 (0.38) 8.1(0.21)
Mean FPG (SD), mmol/L" 10 (25) 11 (0.4)
Mean fasting insulin (SD), pmol/L° 2.79 (0.17) 2.82 (0.13)

Abbreviations: M, male; F, female; NIDDM, noninsulin-dependent diabetes; BMI, body masstifndex; HbA,¢, glycated hemoglobin;

FPG, fasting plasma glucose.

2HbA¢ reference range, <5.7%.

°FPG reference range, <6.1 mmol/L.

CFasting insulin reference range, <174 pmol/L.

other systemic therapies—8 participants_with top-
ical corticosteroids or calcipotriol “only, 7 with
cyclosporine A, and 14 with <methotrexate. The
dose of the drug was kept stable throughout the
24-week study period.

Demographic and baseline characteristics for all
participants are shown inrTable 1. There were no
significant differences in demographic or baseline
characteristics among the study group versus the
control group, and all participants were similar in
age; body mass index; as well as FPG, fasting insulin,
and HbA ¢ levels.

At baseline, both study and control participants
had elevated mean (SD) FPG levels (10 [25] mmol/L
and 11 [0.4] mmol/L, respectively), fasting insulin
levels (2.79 [0.17] pmol/L and 2.82 [0.13] pmol/L,
respectively), and HbA ¢ levels (8.4% [0.38%] and
8.1% [0.21%], respectively)(Table 1).

The study group showed significant improve-
ments in glycemic control at the end of the study
(Table 2). At week 24, study group participants
had a mean (SD) decrease in FPG levels of
2.74 (0.34) mmol/L versus 0.02 (0.16) mmol/L in
the control group. This difference between the
2 groups after 24 weeks was found to be statistically

WWW.CUTIS.COM

significant (P<<.01). On further analysis of the study
group, no statistically significant difference (P>.01)
was noted in the 3 anti-TNF agents used. Compared
to the control group, the study group showed a sig-
nificant decrease from baseline values of FPG and
HbA,- (P<.01). Fasting insulin levels decreased
significantly for study group participants as com-
pared with control (=1.91 pmol/L vs 0.04 pmol/L)
(P<.001)(Table 2). However, on analysis of the
3 anti-TNF agents, no statistically significant differ-
ence was found (P>.05). Participants in the control
group showed no significant change in fasting insu-
lin and FPG levels.

To confirm that there was a change in insulin
sensitivity in response to TNF-o inhibitors, we
analyzed FPG and fasting insulin values using the
HOMA method. There was no change in mean rel-
ative insulin resistance in the control group in response
to therapy (mean [SD], 5.4 [0.31] vs 5.6 [0.15],
before vs after therapy), while there was mild
improvement in relative insulin resistance in
the study group (5.9 [0.52] vs 4.8 [0.34], before
vs after therapy). There also was a significant
difference in the change in relative insulin resis-
tance in response to treatment between the study
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Table 2.

Change in Serum Glycemic Control Parameters From Baseline to Posttreatment

Study Group Control Group
HbA ¢, % -1.32 0.2
Mean FPG (SD), mmol/L —2.74 (0.34)? -0.02 (0.16)
Fasting insulin, pmol/L -1.91 0.04
Mean insulin resistance (SD) 1.2 (0.40)? -0.3 (0.12)

Abbreviations: HbA¢, glycated hemoglobin; FPG, fasting plasma glucose; HOMA, homeostasis model assessment.

aEvaluated via HOMA. P<.01 for study group vs control group.
®P<.001 for study group vs control group.

and control groups (1.2 [0.40] vs —0.3 [0.12];
P<.01)(Table 2).

Comment

There has been an unprecedented rise in the rate
of obesity and associated metabolic diseases such as
type 2 DM. Following the current trend, it is esti-
mated that the world will have approximately
592 million cases of type 2 DM by the year 2035."
Almost two-thirds of these patients are €stimated to
die of cardiovascular diseases.

Although the pathophysiology» of \type 2 DM
is not known, insulin resistance 'in the muscles
and liver as well as failure ‘of pancreatic B cells
represent the core of the complex pathophysiol-
ogy. The associated underlying silent inflammation
was thought to have a key role in both insulin
resistance and insulin secretory defects seen in
type 2 DM. Furthermore, recent data suggest the
central role of TNF-a, IL-1, and IL-6 pathways
in this inflammation.!°® Tumor necrosis factor o
has been shown to have a dual effect on insulin
resistance as well as pancreatic B cell function. It
blocks the function of insulin at the receptor level
and has been implicated as a causative factor in
obesity-associated insulin resistance and also in the
pathogenesis of type 2 DM.?*?! Furthermore, cyto-
kines that activate nuclear factor ¥f (a nuclear tran-
scription factor closely involved in the regulation
of cellular inflammatory response), such as TNF-q,
are thought to be a common denominator for B-cell
apoptosis in types 1 and 2 DM.?> Additionally, it has
been suggested that TNF-a is a powerful regulator of
adipose tissue.” Neutralizing TNF-o. in obese
Zucker rats has shown increased insulin sensitivity.’
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Tumor necrosis:factor o and 1L-6 as well as C-reactive
protein ‘ahd plasminogen activator inhibitor 1 are
negatively ‘associated with insulin sensitivity.24?’
These findings have led researchers to investigate
the role of anti-TNF agents for the management of
type 2 DM.?

Psoriasis has now come to be known as a sys-
temic inflammatory disorder and is associated
with increased expression of TNF-o. It predisposes
patients to insulin resistance and places them at
higher risk for developing DM.!"'? Systematic reports
recommend that there is a link between psoriasis
and DM featured by helper T cell (Ty1) cytokines.?
This link can stimulate insulin resistance and meta-
bolic syndrome as well as inflammatory cytokines
identified to motivate psoriasis.””*® The associa-
tion between psoriasis and type 2 DM proposes a
possible pathophysiologic connection between the
2 diseases. Patients with psoriasis have altered
T-cell subtype 1 pathways and dysregulated oxida-
tive and angiogenic mechanisms.’'** Many of these
immune pathways may similarly predispose psoriasis
patients to impaired glucose tolerance and DM.
Inflammation may cause insulin resistance and DM
through numerous mechanisms. Systemic inflam-
mation linked with psoriasis may lead to high levels
of circulating IL-1, IL-6, and TNF-o that predis-
pose patients to impaired glucose tolerance and
type 2 DM.%

Several longitudinal investigations have
found that TNF inhibitors improve insulin resis-
tance.' 4% Gonzalez-Gay et al” confirmed a rapid
beneficial effect of infliximab on insulin resistance
and insulin sensitivity in theumatoid arthritis (RA)
patients, which might support the long-term use
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of drugs that act by blocking TNF-o to diminish
the mechanisms implicated in the development of
atherosclerosis in patients with RA. Kiortsis et al'
performed a complete biochemical profile before
and after 6 months of treatment with infliximab
in 17 patients with ankylosing spondylitis and
28 patients with RA. The researchers found a
significant decrease of the HOMA index in the
percentile of their patients with the highest insulin
resistance (P<<.01).4

Stagakis et al** found that 12 weeks of treatment
with anti-TNF agents may improve insulin resis-
tance in patients with active RA and high insulin
resistance. Treatment with anti-TNF agents was
shown to restore the phosphorylation status of ser-
ine phosphorylation of insulin receptor substrate 1
(Ser312-IRS-1) and AKT (protein kinase B), which
are important mediators in the insulin signaling
cascade. The investigators concluded that treat-
ment with anti-TNF agents may improve insulin
resistance and sensitivity in RA patients with active
disease and high insulin resistance.**

Solomon et al* studied the link between
disease-modifying antirheumatic drugs and
DM risk in patients with RA and psoriasis. The
authors proposed that initiation of treatment with
TNF inhibitors in psoriasis patients was associatéd
with a reduced incidence of DM. The results showed
a lower risk for developing DM in patients with
psoriasis who were treated with a TNF _inhibitor
compared with numerous other drugs.*®

Marra et al* studied the effects of étanercept on
insulin sensitivity in 9 patientswith. psoriasis. They
reported a decrease in insulin tesistance evaluated
by HOMA after 24 weeks of etanercept treatment.’
Wambier et al’” reported severe hypoglycemia after
initiation of anti-TNF therapy with etanercept in
a patient with generalized pustular psoriasis and
type 2 DM.

Yazdani-Biuki et al*® reported the case of a patient
who demonstrated a relapse of type 2 DM after an
interruption of prolonged treatment with infliximab,
an anti—-TNF-o antibody for psoriatic arthritis. The
improvement in insulin sensitivity of this patient
has been reported along with post hoc evidence
that chronic administration of infliximab improves
insulin resistance in a small sample of patients with
inflammatory joint diseases.!’

Other studies on the effects of TNF inhibitors
on insulin resistance and sensitivity have yielded
conflicting results. Martinez-Abundis et al*’ stud-
ied the effects of etanercept on insulin resistance
and sensitivity in a randomized trial of psoriatic
patients at risk for developing type 2 DM. Results
indicated that anti-TNF therapy had no significant
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influence on insulin sensitivity measured using a
hyperinsulinemic clamp during 2 weeks of
etanercept treatment in psoriatic patients with
risk factors for type 2 DM. The explanation of this
discrepancy may be due to the short duration of
the study period.

[t is still unknown if psoriasis treatment affects a
patient’s risk for developing DM. However, Solomon
et al¥ evaluated the association of incidental DM
among patients with prescribed TNF inhibitors or
methotrexate and proposed that initiation of treat-
ment with TNF inhibitors was associated with a
diminished incidence of DM.

Our study supports and confirms that psoriasis
patients treated with TNF-o inhibitors showed
improved glycemic indices and insulin resistance
compared with control' patients treated with
other common systemic ‘drugs for psoriasis. We
did not také into consideration other
conventionalrisk factors such as hypertension and
coronary artery-disease. The number of participants
includedin the current study was not large enough
to evaluate each of the anti-TNF agents in a sepa-
rate ‘group, and participants were not followed up
long enough to see the impact of the biochemical
changes noted in the results on long-term morbid-
ity or mortality.

Conclusion

Our study confirms a beneficial effect of TNF-o
inhibitors on insulin resistance and insulin sen-
sitivity in psoriasis patients with type 2 DM.
Treatment with TNF-o inhibitors may have benefi-
cial effects on insulin sensitivity in even the most
insulin-resistant patients with psoriasis. The study
results may support the hypothesis that long-term
use of TNF inhibitors may reduce the mechanisms
involved in the development of DM in patients
with psoriasis. The improvement in insulin sensitiv-
ity may in turn decrease the coronary artery disease
risk in these patients. Additional large, prospective,
multicenter studies are required to further analyze
the effects of anti-TNF-o antibodies on insulin
sensitivity and B cell function in insulin-resistant or
diabetic psoriasis patients.
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