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Abstract

Aim: Studies carried out in patients with systemic sclerosis (SSc) have shown that mean platelet volume (MPV) is associated with more
advanced stage of SSc. However, the effect of cyclophosphamide (CP) on MPV in systemic sclerosis-associated interstitial lung disease
(SSc-ILD) is less clear. In this study, we aimed to investigate the MPV response to CP treatment in SSc-I1LD.

Methods: Thirty-eight SSc-1LD patients who responded positively to CP were included in this retrospective cohort study. MPV values
before the treatment were compared with third, sixth, and ninth months’ values during treatment.

Results: Over the nine-year period, 82 patients were diagnosed with SSc in the rheumatology clinic of our hospital. Forty-three of them
had SSc-ILD and all were administered CP treatment for 9 months. Thirty-eight clinically benefited from CP, among which 32 were
females (84%) and 6 (16%) were males. The MPV levels in SSc-ILD patients after CP (9.44 fL) were significantly higher than those
before CP (7.89 fL) (P=0.001).

Conclusion: Cyclophosphamide treatment causes an increase in MPV in SSc-ILD. MPV, a negative acute phase reactant, is considered
an independent risk factor for coronary and peripheral artery diseases. Patients receiving CP should be followed more closely for such
diseases.
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Oz

Amag: Sistemik sklerozlu (SSc) hastalarda yapilan ¢aligmalar ortalama trombosit hacminin (MPV) SSc ileri evresi ile iligkili oldugunu
gOstermistir. Bununla birlikte, sistemik skleroza sekonder interstisyel akciger hastaliginda (SSc-iAH), siklofosfamid (CP) tedavisinin
MPV degeri iizerindeki etkisi bilinmemektedir. Bu galismada SSc-IAH'de, CP tedavisine MPV yamitim arastirmay1 amagladik.
Yontemler: Bu retrospektif kesitsel alismaya CP tedavisinden fayda gormiis 38 SSc-IAH hastasi dahil edildi. Tedavi 6ncesi MPV
degerleri ile tedavi sirasinda {igiincii, altinc1 ve dokuzuncu aylarin MPV degerleri karsilastirildi.

Bulgular: Dokuz yillik bir siire iginde hastanemiz romatoloji kliniginde 82 hastaya SSc tanis1 kondu. Hastalarm 43’iinde SSc-IAH vardi
ve bunlarin hepsinde 9 ay siire ile CP tedavisi uygulandi. CP'den klinik yarar goren 38 hastanin, 32’si (%84) kadin ve 6’s1 (%16) erkek
idi. SSc-IAH hastalarinda CP tedavisi sonrast MPV diizeyleri (9,44 fL), CP tedavisi 6ncesine (7,89 fL) gore belirgin yiksek tespit edildi
(P=0,001).

Sonug: Siklofosfamid tedavisi, SSc-IAH'de MPV'de bir artisa neden olmaktadir. Negatif akut faz reaktani olarak MPV'nin koroner ve
periferik arter hastalig1 i¢in bagimsiz bir risk faktorii olarak kabul edildigi bilinmektedir. Siklofosfamid alan hastalar bu tiir hastaliklar
i¢in dzellikle takip edilmelidir.

Anahtar kelimeler: Siklofosfamid, Ortalama trombosit voliimii, Sistemik skleroz
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Introduction

The diagnosis of systemic sclerosis-related interstitial
lung disease (SSc-ILD) is based on the presence of various
respiratory symptoms, such as non-productive cough, dyspnea,
fatigue and bibasilar fine inspiratory crackles at the lung bases on
physical examination. Pulmonary function tests and high-
resolution computed tomography remain the mainstay for the
diagnosis of SSc-ILD [1]. Nonselective immunosuppressors are
still the main treatment for SSc-ILD, with cyclophosphamide
(CP) most widely used to obtain remission [1].

In our rheumatology clinic, we evaluate our systemic
sclerosis (SSc) patients at least monthly. At the control visits, we
perform a thorough physical examination, chest X-ray, and
obtain a complete blood count (CBC), erythrocyte sedimentation
rate (ESR), and C-reactive protein (CRP) values. Spirometry and
DLCO were performed at three-month intervals, while HRCT
was not performed routinely. We usually request HRCT when
there is a worsening of symptoms or pulmonary function tests. If
the involvement in HRCT is 20% or more in patients diagnosed
with SSc-ILD, we switch the treatment to CP. In our clinic, we
prefer monthly intravenous CP administration for the
management of patients with SSc-I1LD. The initial dose is based
upon the body surface area and adjusted for renal function,
obesity, cachexia, and advanced age. Subsequent doses are based
on response to treatment and white blood cell (WBC) counts.

Platelets play a large and complex physiological role in
both health and disease, as they contribute to hemostasis,
inflammation, tissue repair, and innate and adaptive immunity
[2,3]. Increased mean platelet volume (MPV) may reflect either
increased platelet activation or increased numbers of large,
hyperaggregable platelets. There are reports in the literature that
repeatedly document ongoing and chronic activation of platelets
and/or their release of biologically of active molecules, which
may contribute to vascular, immunologic, and connective tissue
pathology in SSc [4,5]. However, responses of MPV and similar
inflammatory markers to the CP treatment have not been
investigated before. In this study, we aimed to study whether CP
treatment influences MPV values.

Materials and methods

Patient selection

All patients diagnosed with SSc-1LD from January 2006
to December 2015 in Kahramanmaras Sutcu Imam University
Hospital were retrospectively reviewed. Patients who benefited
from CP and received the treatment for at least 9 months were
included in the study. Over the nine-year period, 82 patients were
diagnosed with SSc in the rheumatology clinic of our hospital.
Of these, 43 (52%) had SSc-ILD and all of them were treated
with CP, but only 38 (88%) patients benefited from CP
treatment. CP was administered intravenously to all patients at a
dose of 1000 mg / month. We compared the MPV values
immediately preceding the initiation of CP with the third, sixth,
and ninth month values after initiation of treatment.

Exclusion criteria included an involvement of less than
20% in HRCT, not benefiting from CP treatment, deterioration in
FVC, worsening of dyspnea according to MMRC (Modified

Effects of cyclophosphamide on mean platelet volume

JOSAM ¢

Medical Research Council), and radiologic progression. Flow
diagram with exclusion criteria is summarized in Figure 1.

82 patients diagnosed with SSc between
January 2006 and December 2015

‘ Excluded
-Involvement m HRCT
43 of them had SSc-ILD and all of them lessthan 20%
used CP treatment for 9 months -Not benefiting from CP
T -Deterioration mFVC
| Wo ~F d

38 of thern were enrolled ‘

MPV values at the begining of CP

th

treatment compared with the 3% 6% and

9™ month after the CP treatment

Figure 1: Flow diagram of the study (FVC:forced vital capacity, HRCT: high-resolution
computed tomography, SSc-ILD: systemic sclerosis-related interstitial lung disease, CP:
cyclophosphamide, MPV: mean platelet volume, MMRC: Modified Medical Research
Council Dyspnea Scale)

Ethical approval

Approval for the study was granted by the Clinical
Research Ethics Committee of Kahramanmaras Siit¢li Imam
University. The study was conducted in accordance with the
principles of Helsinki Declaration.

Statistical analysis

Statistical analysis was performed using the SPSS 22.0
statistics package (SPSS, Inc., Chicago, IL, USA). This was a
retrospective cohort study. Descriptive statistics and T test were
used to describe the features of the data and analysis of related
samples (paired sample T test).

Results

The basic demographic findings of the patients are
presented in Table 1. There were 32 females (84%) and 6 males
(16%). Their mean age was 50.5 (13.6) years. Age at the onset of
SSc was 34.2 years, mean disease duration (years) was 4.1 (4.2)
years, mean pulmonary artery pressure (PAP) value was 24.4,
scl-70 value was positive in 52%, antinuclear antibody (ANA)
was positive in 89%, concomitant esophageal dilatation was
present in 5 patients (13%), concomitant cardiomegaly was
present in 7 patients (5.4%), and 8 patients had pleural
thickening (21%).

Table 1: Sociodemographic characteristics of the study population

Age (years), mean (SD) 50.5 (13.6)
Gender (F/M) 32/6

Age at onset of SSc (years) 34.2
Disease duration (years), mean (SD) 4.1(4.2)
Mean PAP 244
Scl-70 +/- 24/14
ANA +/- 34/4
Esophageal dilatation +/- 5/33
Cardiomegaly +/- 7/31
Pleural thickening +/- 8/30

SD: standard deviation, F: female, M: male, PAP: pulmonary artery pressure, ANA: antinuclear antibody

We found that the posttreatment MPV values were
significantly higher than those before the treatment (P=0.001).
The mean MPV levels of SSc-ILD patients before CP (7.89 fL)
were significantly lower than those after 3 months (9.44 fL), 6
months (9.51 fL), and 9 months (9.48 fL) of treatment (P=0.001)
(Figure 2).

According to the results in Table 2, there is a positive
and significant relationship between the values before CP and 3
months (t= -10.957, P=0.001), 6 months (t= -12.34, P=0.001),
and 9 months (t= -11.28, P=0.001) after treatment).
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Table 2: Comparison of the difference between before and after CP treatment (CP:
cyclophosphamide, MPV: mean platelet volume)

‘ MPV values
Before CP_| After CP t P-value
3" month 944 -1095 0.00
7.89 6"month 951 -12.34 0.00
9" month  9.48 -11.28  0.00

Discussion

To the best of our knowledge, this was the first study
which showed the effect of CP on MPV in SSc-ILD patients. Our
results showed that MPV values significantly increased after CP
administration.

Cyclophosphamide is an alkylating agent of the nitrogen
mustard type, which is used to treat cancers and autoimmune
disorders such as SSc-ILD [6]. It is the most recommended agent
in SSc-ILD, but the changes in blood parameters related to CP
treatment in SSc-1LD is still unknown.

Platelets are small cells which include various granules,
a microtubular system and an active membrane [7]. It is known
that these granules produce and secrete many bodies which play
an essential role in atherosclerotic coronary artery disease,
atherothrombosis, coagulation, and inflammation processes [8].
On the other hand, MPV, which represents platelet volume, is
one of the most studied parameters indicating the level of
inflammation. Larger size platelets are more active metabolically
and enzymatically than small ones. In other words, increase in
MPV increases the risk of thrombosis [9]. The mean platelet
volume may play a significant role in atherosclerotic and
thrombotic pathways [10]. Aksoy et al. [11] found that low MPV
values were associated with bone marrow aplasia after cytotoxic
chemotreatment, splenomegaly, reactive thrombocytosis, and
high-grade inflammation.

Systemic sclerosis, especially SSc-ILD, is a systemic
inflammatory disease which leads to secretion of various pro-
inflammatory cytokines, some of which cause secretion of
hematopoietic cells into the circulation by affecting the
maturation of hematopoietic cells in the bone marrow.
Conditions associated with a high degree of inflammation (active
inflammatory bowel disease, rheumatoid arthritis, FMF attack)
are usually related to low MPV values [12]. In remission or anti-
inflammatory drug use, MPV values remain high [13]. Patients
included in our study were considered to have high degree
inflammation, because all had active ILD. Some of the recent
studies associated with rheumatologic disorders have
investigated the potential relationship between MPV levels and
disease activity in rheumatoid arthritis, ankylosing spondylitis,
and synovitis with osteoarthritis. Previous studies have
demonstrated decreased MPV levels in active patients with
rheumatic diseases in contrast to the healthy population and
inactive SSc patients [14-16]. In their study consisting of 596
patients with various rheumatic diseases, Sahin et al. [17] found
a negative correlation between MPV and CRP, ESR. In another
study involving 76 SSc patients and 45 healthy volunteers,
Soydinc et al. [18] found that the mean MPV levels of SSc
patients were significantly higher than those of the control group.
On the other hand, as expected in any systemic high-grade
inflammatory response, they found MPV levels decreasing in
clinically active SSc patients. In this study, the authors compared
the MPV values of patients with and without lung involvement.
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MPV values, regardless of CP usage in patients with lung
involvement, were 9.42, lower than in patients without lung
involvement (9.51). However, this result was not statistically
significant. In our study, when we assessed SSc-ILD patients,
MPV values were 9.07 and similar to the previous report.

The most crucial difference of our study from other
studies is that we evaluated the relationship between CP
treatment and MPV values. We found posttreatment MPV values
significantly higher than those prior to treatment. Similarly,
Gasparyan et al. [16] compared MPV values before and after
TNF-a in 21 patients with rheumatoid arthritis. They found a
statistically significant increase in MPV values after TNF-a
administration (7.7 (0.9), 7.8 (1.1), and 8.4 (1.1) fL at baseline,
2, and 12 weeks, respectively).

The elevated level of MPV might increase the risk of
arterial and venous thromboembolism. Therefore, physicians
should be alert for thrombus in patients receiving CP treatment.
It should also be remembered that MPV is not specific to the
disease, and that the results may vary depending on many
factors. Therefore, the changes in MPV level may be influenced
by the other factors.

Limitations

Our study contains several limitations, one being its
retrospective nature, the other, including results from a single
center, and a relatively small sample size.

Conclusions

Our study shows that CP has led to the rise of MPV
levels. However, further studies which are covering larger groups
are required to verify our findings.
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