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RINGKASAN

Mikrovesikel (CD42b, CD41a, CD14), Annexin V, dan D-dimer pada Pasien
COVID-19 dengan Manifestasi Klinis Ringan, Sedang, dan Berat

Nastasya Nunki, Yetti Hernaningsih, Puspa Wardhani, Bambang Pujo Semedi

Dampak COVID-19 pada sistem hemostatik, mengakibatkan
teraktivasinya sitokin inflamasi dan thrombin, akan berlanjut pada sistem
fibrinolisis dan dihasilkannya D-dimer. Aktivitas trombotik juga meningkat
ditandai peningkatan aktivasi platelet dan monosit, berujung dilepaskannya
mikrovesikel akibat aktivasi sel, dan dikenali sebagai mikrovesikel platelet
(MVCD42b, MVCD41a) mikrovesikel monosit (MVCD14). Tujuan penelitian
mendeteksi MVCD42b, MVCD41a, MVCDI14 yang positif Annexin V pada
penderita COVID-19 manifestasi klinis ringan, sedang, berat, dihubungkan
dengan D-dimer yang mungkin berpotensi menjadi biomarker diagnosis penderita
COVID-19.

Penelitian ini observasional analitik dengan design croossectional. 90
sampel direkrut dari penderita COVID-19 yang terkonfirmasi nucleic acid
amplification test (NAAT) positif yang terdiri dari 30 manifestasi klinis ringan, 30
sedang, 30 berat, dan 9 sampel dari responden sehat untuk gatting populasi positif
dan negatif dari mikrovesikel. Spesimen plasma sitrat dilakukan sentrifugasi
untuk mendapatkan platelet free plasma (PFP). Platelet free plasma (PFP)
dilakukan sentrifugasi ganda dengan kecepatan 18.000xg untuk mendapatkan
pellet mikrovesikel, selanjutnya diperiksa mikrovesikel (MV) setelah pewarnaan
dengan antibodi spesifik untuk mikrovesikel platelet dengan fluorokrom (CD42b
FITC, CD41a PerCP-Cy™3.5), mikrovesikel monosit dengan fluorokrom (CD14
APC), dan Annexin V dengan fluorokrom (PE) yang mengikat phosphatydilserine
(PS) sebagai penanda akivasi sel, menggunakan instrumen BD FACSCalibur.
Data D-dimer di dapat dari data rekam medik di Sistem Informasi Laboratorium,
Laboratorium Patologi Klinik GDC RSUD Dr. Soetomo, Surabaya.

Hasil penelitian ini pada penderita COVID-19 di dapat Median (min-max)
AnnV+ MVCD42b+ (MV/uL) terdapat perbedaan signifikan antara manifestasi
klinis ringan 1118.33 (328.08-1910.53) terhadap berat 1298.81 (458.23-9703.53)
p=0.003, dan pada manifestasi klinis sedang 937.38 (311.42-2909.50) dibanding
berat 1298.81 (458.23-9703.53) p=0.028. Median (min-max) AnnV+ MVCD41a+
(MV/uL) terdapat perbedaan signifikan antara manifestasi klinis sedang 663.53
(233.77-2081.50) terhadap berat 1146.34 (333.26-10296.61) p=0.002. Median
(min-max) AnnV+ MVCDI14+ (MV/uL) tidak terdapat perbedaan signifikan
antara manifestasi klinis ringan 761.13 (164.04-1416.80) dibanding sedang 711.09
(217.05-2058.50) dan berat 912.70 (263.83-6795.76) p=0.063. Data D-dimer
menunjukkan perbedaan signifikan. Median (min-max) D-dimer (ng/mL)
COVID-19 manifestasi klinis sedang 1290 (380-5360) dibandingkan berat 2825
(540-19050) p=0.028, serta D-dimer menunjukkan korelasi positif dengan AnnV+
MVCD41a+ p=0.047, r=0.258.

Kesimpulannya, MVCD42b dan MVCD4la pada pasien COVID-19
meningkat secara signifikan pada manifestasi klinis berat daripada sedang. Kadar
D-dimer meningkat pada pasien dengan manifestasi klinis COVID-19 sedang
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hingga berat, dan MVCD41a berkorelasi dengan D-dimer. Dengan demikian MV
dapat digunakan sebagai biomarker baru yang potensial untuk COVID-19.
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SUMMARY

Microvesicles (CD42b, CD41a, CD14), Annexin V, and D-dimer in COVID-
19 Patients with Mild, Moderate, and Severe Clinical Manifestations

Nastasya Nunki, Yetti Hernaningsih, Puspa Wardhani, Bambang Pujo Semedi

The impact of COVID-19 on the hemostatic system, resulting in the
activation of inflammatory cytokines and thrombin, will continue in the
fibrinolysis system and the production of D-dimer. The thrombotic activity also
increased markedly by increased activation of platelets and monocytes, leading to
the release of microvesicles due to cell activation, and was recognized as platelet
microvesicles (MVCD42b, MVCD41a) monocyte microvesicles (MVCD14). The
study aimed to detect Annexin V-positive MVCD42b, MVCD41a, and MVCD14
in patients with mild, moderate, and severe clinical manifestations of COVID-19,
associated with D-dimer, which may potentially be a biomarker for the diagnosis
of COVID-19 patients.

This study was an analytic observational with a cross-sectional design.
Ninety samples were recruited from COVID-19 patients with confirmed nucleic
acid amplification test (NAAT) positive consisting of 30 mild clinical
manifestations, 30 moderate, 30 severe, and 9 samples from healthy respondents
for the positive and negative population gatting of microvesicles. Plasma citrate
specimens were centrifuged to obtain platelet-free plasma (PFP). PFP was double
centrifuged at 18.000xg speed to obtain microvesicle pellets, then examined for
microvesicles (MV) after staining with specific antibodies for platelet
microvesicles with a fluorochrome (CD42b FITC, CD4la PerCP-CyTMS.5),
monocyte microvesicles with a fluorochrome (CD14 APC), and Annexin V with a
fluorochrome (PE) binding to phosphatidylserine (PS) as a marker of cell
activation, using the BD FACSCalibur instrument. The D-dimer data were
obtained from medical record data at the Laboratory Information System, GDC
Clinical Pathology Laboratory, RSUD Dr. Soetomo, Surabaya.

The results of this study in patients with COVID-19 obtained Median
(min-max) AnnV+ MVCD42b+ (MV/uL). There was a significant difference
between mild clinical manifestations 1118.33 (328.08-1910.53) and severe
1298.81 (458.23-9703.53) p = 0.003, and in moderate clinical manifestations were
937.38 (311.42-2909.50) compared to severe 1298.81 (458.23-9703.53) p=0.028.
Median (min-max) AnnV+ MVCD4la+ (MV/uL) there was a significant
difference between moderate clinical manifestations of 663.53 (233.77-2081.50)
and severe 1146.34 (333.26-10296.61) p=0.002. Median (min-max) AnnV+
MVCDI14+ (MV/uL) there was no significant difference between mild clinical
manifestations 761.13 (164.04-1416.80) compared to moderate 711.09 (217.05-
2058.50) and severe 912.70 (263.83-6795.76) p=0.063. D-dimer data showed a
significant difference. Median (min-max) D-dimer (ng/mL) COVID-19 moderate
clinical manifestations 1290 (380-5360) compared to severe 2825 (540-19050)
p=0.028, and D-dimer showed a positive correlation with AnnV+ MVCD41a+
p=0.047, r=0.258.
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In conclusion, MVCD42b and MVCD4la in COVID-19 patients
significantly increase in severe than moderate clinical manifestations. D-dimer
levels increase in patients with moderate to severe clinical manifestations of
COVID-19, and MVCD41a correlate with D-dimer. Thus MV can use as a new
potential biomarker for COVID-19.
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ABSTRACT

Microvesicles (CD42b, CD41a, CD14), Annexin V, and D-dimer in COVID-
19 Patients with Mild, Moderate, and Severe Clinical Manifestations

Nastasya Nunki, Yetti Hernaningsih, Puspa Wardhani, Bambang Pujo Semedi

Background: Characteristics of COVID-19 with inflammation, coagulopathy
leading to platelet and monocyte activation, and fibrinolysis resulting in D-dimer.
Activation of platelets and monocytes produces microvesicles (MV). The study
aimed to detect platelet MV and monocyte MV with Annexin V-positive in
patients with mild, moderate, and severe clinical manifestations of COVID-19
associated with D-dimer.

Methods: The study was an analytic observational study with a cross-sectional
design. COVID-19 diagnosis was made by nucleic acid amplification test
(NAAT). Blood samples were taken from 90 COVID-19 patients with varying
clinical manifestations, with nine (9) healthy volunteers as controls in gatting
microvesicles. The samples were analyzed for microvesicles after staining with
antibodies specific for platelet microvesicles (MVCD42b, MVCD41a), monocyte
microvesicles (MVCD14), and phosphatidylserine-binding Annexin V (PS) using
BD FACSCalibur. The data of D-dimer was gated from the laboratory information
system.

Results: The results showed that PMV significantly increased in COVID-19
patients with various clinical manifestations. Interestingly the number of AnnV+
MVCD42b and AnnV+ MVCD41a prominently in severe than moderate clinical
manifestations. D-dimer correlated with AnnV+ MVCD41+ p=0.047, r=0.258.
Conclusions: In conclusion, MVCD42b and MVCD41a in COVID-19 patients
significantly increase in severe than moderate clinical manifestations. D-dimer
levels increase in patients with moderate to severe clinical manifestations of
COVID-19, and MVCD#41a correlate with D-dimer. Thus MV can use as a new
potential biomarker for COVID-19.

KEYWORDS: COVID-19, microvesicles, D-dimer, Annexin V, CD42b, CD41a, CD14
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