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Palpable Purpura in a Patient with Uncontrolled Type 2
Diabetes Mellitus: Possible Side Effect of Linagliptin
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ABSTRACT

ÖZ

Linagliptin is a member of “Dipeptidyl Peptidase-4” (DPP-4)
inhibitors and may be preferred for certain advantages. We
present a type 2 diabetes case with developed skin findings
after initiation of linagliptin. A 66-year-old type 2 diabetic
woman with coronary heart disease for 10 years was admitted
to our clinic with dry mouth, polydipsia and polyuria. She was
on metformin, acetylsalicylic acid and nitrate treatment. The
physical examination was unremarkable. On admission, blood
glucose was 319 mg/dL, urine ketone was negative, serum
biochemistry and arterial blood gas results were within normal
limits. Linagliptin was added to treatment after glycemic
regulation was achieved with intensive insulin regimen. On
the second day of linagliptin treatment, palpable purpuralike lesions were seen in the lower and upper extremities.
Linagliptin was considered as an etiological factor. After
discontinuation of linagliptin, the lesions gradually regressed.
DPP-4 inhibitors may lead to some dermatological side effects
due to inhibition of other DPP enzymes. To the best of our
knowledge, our case is the first case in the literature to develop
palpable purpura after linagliptin treatment.

Linagliptin, “Dipeptidil Peptidaz-4” (DPP-4) inhibitörlerinin
bir üyesidir ve bazı avantajlarından dolayı tercih edilebilir.
Linagliptin başlandıktan sonra deri bulguları gelişen tip 2
diyabetli bir olguyu sunuyoruz. On yıldır koroner kalp hastalığı
olan 66 yaşında tip 2 diyabetli kadın hasta kliniğimize ağız
kuruluğu, polidipsi ve poliüri ile başvurdu. Metformin,
asetilsalisilik asit ve nitrat kullanan hastanın fizik bakısı normal
sınırlardaydı. Başvuruda, kan glukozu 319 mg/dL, idrar ketonu
negatif, serum biyokimya ve arteryel kan gazı normal sınırlarda
saptandı. İntensif insülin rejimi ile glisemik regülasyon
sağlandıktan sonra linagliptin eklendi. Linagliptin tedavisinin
2. gününde, hastanın alt ekstremitelerinde ve kollarında
palpabl purpura benzeri lezyonlar ortaya çıktı. Etiyolojik faktör
olarak linagliptin düşünüldü. Linagliptin kesildikten sonra
lezyonlar kademeli olarak geriledi.
DPP-4 inhibitörleri diğer DPP enzimlerinin inhibisyonu
sebebiyle bazı dermatolojik yan etkilere yol açabilir. Bildiğimiz
kadarıyla, bizim olgumuzda literatürde ilk defa linagliptin
tedavisi sonrasında palpabl purpura gelişmiştir.
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Introduction
Several oral antidiabetic agents have been widely used for the
management of type 2 diabetes mellitus. In clinical practice, some factors,
such as age, body weight, clinical features, risk of hypoglycemia, and side
effects of the drugs, lead us to choose specific agents or a combination of
these agents. In addition to these factors, comorbid conditions, such as
cardiovascular disorders, become more important for practitioners when
choosing therapeutic agent for diabetes. Hence, cardiovascular safety
studies become a prerequisite for some new oral antidiabetic drugs that
have emerged in last years. One of the new classes of these agents is
“Dipeptidyl Peptidase-4 inhibitors” (DPP-4 inhibitors). Studies regarding

cardiovascular safety of this class of agents have been reported in recent
years (1).
Several types of DPP-4 inhibitors are available worldwide. The DPP4 inhibitors block DPP-4 enzyme and hence inhibit degradation and
increase the serum concentrations of both “Glucagon-like Peptide-1” and
“Glucose-dependent Insulinotropic Peptide”. Several reports showed that
some side effects, such as pharyngitis, arthralgia, headache, myalgia, or
pancreatitis, could be observed in patients using a member of DPP-4
inhibitor (2,3). Post-marketing reports demonstrated skin findings such
as rash or Stevens-Johnson syndrome, based on therapeutic use of DPP4 inhibitors. Some of the side effects of DPP-4 inhibitors may be due
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to the blockage of other subclasses of DPP enzyme family. Especially,
some DPP-4 inhibitors have an electrophilic trap making them unstable,
and these have a low selectivity against DPP-8 and DPP-9 (4). One study
showed that DPP-9 enzyme was expressed in skin cells (5). However,
since DPP-8 and DPP-9 enzymes are also responsible for T-cell activation,
inhibition of these enzymes by DPP-4 inhibitors may cause side effects
such as skin reactions (4). Therefore, the selectivity of the drug to DPP-4
enzyme becomes evident when evaluating its side effects.
Linagliptin is one of the members of DPP-4 inhibitors that have been
approved by FDA in May 2011 and is often preferred due to some
advantages over the others; for example, dose reduction is not needed in
patients with decreased renal function. Linagliptin, a selective inhibitor
for DPP-4, inhibits DPP-4 enzyme with a 40.000-fold and >10.000-fold
higher activity than DPP-8 and DPP-9, respectively (6). It has a greater
potency than other DPP-4 inhibitors (7). Several case reports have
demonstrated some skin reactions associated with the use of DPP-4
inhibitors such as sitagliptin, vildagliptin and saxagliptin. Lower rates
of skin findings associated with linagliptin use may be due to its higher
selectivity. To the best of our knowledge, only one case report showed
a skin reaction like blistering and ulceration after linagliptin treatment
(8). We present a type 2 diabetes case with palpable purpura like lesions
after the initiation of linagliptin.

Case Report
A 66-year-old woman with a history of type 2 diabetes for ten years
was admitted to our clinic with complaints of dry mouth, polydipsia
and polyuria. Recently, she experienced severe emotional stress due to
social issues. She also had history of coronary heart disease confirmed
by coronary angiography. She did not have any other comorbid disease.
She was taking metformin (1000 mg, twice a day), acetylsalicylic acid
(100 mg, once a day), and oral nitrate (20 mg, twice a day) for ten
years. On physical examination, vital signs were stable. Examinations of
cardiovascular, pulmonary and gastrointestinal systems were normal.
She had no skin rash or lesion. Routine laboratory tests were performed.
White blood cell, hemoglobin (Hb), and platelet counts were 3900/µL,
13.6 g/dL, and 203x103/µL, respectively. Blood glucose was 319 mg/
dL and HbA1c was 5.7% (39 mmol/mol). Other biochemical tests were
as follows: BUN=21.44 mg/dL, creatinine=0.78 mg/dL, ALT=25 U/L,
AST=44 U/L, ALP=106 U/L, GGT=40 U/L, direct/total bilirubin=0.12/0.34
mg/dL, Na=134 mmol/L, K=5.1 mmol/L, Cl=101 mmol/L, Ca=9.3 mg/
dL, P=2.9 mg/dL, albumin=3.9 g/dL, total protein=7.5 g/dL, highdensity lipoprotein=43 mg/dL, low-density lipoprotein=109 mg/dL,
triglyceride=110 mg/dL and total cholesterol=175 mg/dL. Coagulation
parameters were as follows: INR=1, activated partial thromboplastin
time=30.2 seconds. Arterial blood gas analysis revealed mild metabolic
acidosis with pH=7.31, HCO3=18.6, mmol/L, pCO2=35 mmHg and
pO2=64.7 mmHg. She had no ketonuria, but glycosuria was determined
as 4+. She had microalbuminuria, determined as urinary albumin/
creatinine ratio 80 mg/g.
We managed the patient with the diagnosis of uncontrolled diabetes.
First, we initiated a basal-bolus intensive insulin regimen with strict
glucose monitoring to improve uncontrolled hyperglycemia. We also
continued treatment with metformin in addition to intensive insulin
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regimen. Initial insulin doses were pre-prandial 3x6 units glulisine and
1x10 units insulin glargine at 11:00 pm. We gradually increased insulin
doses. The final insulin regimen doses were 3x10 units insulin glulisine
and 1x16 units insulin glargine. We regulated dysglycemia of the patient.
For screening, ophthalmological examination was performed and
retinopathy was not detected. Linagliptin was added to the treatment
on the fifth day of hospitalization to reduce the dose of insulin. We
continued strict blood glucose monitoring. Palpable purpura like lesions,
ranging from 0.3 to 1.5 cm in diameter, appeared in lower and upper
extremities of the patient on the second day of linagliptin treatment
(Figure 1). We did not take biopsy from lesions. After discontinuation
of linagliptin, palpable purpura both in lower and upper extremities
regressed gradually. We have received written informed consent from
the patient.

Discussion
Combination therapies are commonly used in the management of type
2 diabetes. DPP-4 inhibitors may also be added to the treatment of type
2 diabetic patients taking insulin. Some studies have showed that an
increased rate of hypoglycemia can be observed in patients with type
2 diabetes who have combination therapy with DPP-4 inhibitor and
insulin (9). Therefore, in patients with type 2 diabetes having intensive
insulin regimen, addition of an oral DPP-4 inhibitor may obligate to
change the insulin doses. In addition to hypoglycemia, several adverse
events, such as skin findings, may be detected in patients given oral
DPP-4 inhibitors.
Some post-marketing reports have shown that cutaneous reactions
such as Stevens-Johnson syndrome are observed in patients receiving
alogliptin (10). In one study, increased skin-related events were detected
in patients receiving alogliptin compared with placebo; these were
mostly pruritus and rash (11). Several reports have shown that bullous
pemphigoid may also be observed in patients taking vildagliptin or
sitagliptin (12). Sitagliptin has also been found to cause maculopapular
drug eruption in some cases (13). One case report showed fixed drug
eruption in a patient receiving sitagliptin therapy (14). Succurro et al.
(15) reported that a patient with type 2 diabetes complained of loss
of eyebrows and eyelashes 4 months after the initiation of sitagliptin/
metformin combination treatment.

Figure 1. Palpable purpura arised on the left thigh of the patient on the
second day of linagliptin

Topaloğlu et al. Palpable Purpura After Linagliptin

Palpable purpura are non-blanching skin lesions ranging 0.3 to 1 cm
in diameter and are clinical signs of cutaneous small vessel vasculitis.
A list of medications, such as penicillin, antineoplastic agents, and
anticonvulsants, may incite this finding (16). Some infectious agents
such as hepatitis B or C virus may also be associated with cutaneous
small vessel vasculitis (16). Numerous reports have been written on the
relationship of palpable purpura with drugs, however, the number of
diabetic patients with palpable purpura was caused by the use of oral
antidiabetic agents was limited. Leukocytoclastic vasculitis has been
reported in two diabetic cases taking metformin or glyburide (17,18),
however, no cases of palpable purpura associated with use of DPP-4
inhibitors were reported in the literature. Psomadakis et al. (8) reported
that a 60-year-old man developed blisters on his hands as a result of
linagliptin treatment. The lesions resolved after discontinuation of the
drug. Repeated exposure to the drug caused two large blisters on the left
foot and resulted in secondary infection. To the best of our knowledge,
our case report is the first report of palpable purpura associated with
linagliptin in the literature.
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skin reactions, but our patient had been taking metformin for ten years.
To demonstrate leukocytoclastic vasculitis histopathologically, biopsy
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specimen and clinically observed the patient after the discontinuation
of linagliptin. Then, the lesions subsided gradually. Our patient also
had been taking another medication with potential for cutaneous side
effects. However, linagliptin was the only drug patient started to use just
before the rash. We did not challenge the patient with linagliptin after
resolution of the cutaneous reaction. In such cases, occurrence of the
skin lesion after a re-challenge with the same drug strongly suggests the
diagnosis of a drug-related skin reaction.
New cases with skin findings thought to be associated with linagliptin
should be reported, and further clinical studies examining the skin
reactions of diabetic patients treated with linagliptin will clarify these
issues.
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