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Abstract

Cancer-associated thrombosis is a major cause of mortality in cancer patients. Several risk factors for developing thrombogenesis also
coexist with cancer patients, such as chemotherapy and immobilization, contributing to the increased risk of cancer patients developing
thrombosis compared with non-cancer patients. Cancer cells are capable of activating the coagulation cascade and other prothrombotic
properties of host cells, and many anticancer treatments themselves are being described as additional mechanisms for promoting
thrombosis. There is a scarcity of literature which explores the pathogenesis of thrombogenesis and its association with the cancer
progression in breast cancer patients to the best of our knowledge.

Overall aim is to discuss the cross-talk between TFPI, protein S, Protein C, anti-thrombin Il genes and their expression in patients
with breastcancer. We also aim to link the process of thrombogenesis and fibrinolysis activation in patients with breast cancer. As
thrombogenesis and fibrinolysis in systemic circulation are interrelated with inflammation and endothelial function we also aim to
measure markers of inflammation and endothelial activation. Ultimate goal is to find out whether the above-mentioned association
could be an early predictor of the progression of breast malignancy.
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INTRODUCTION

Cancer-associated thrombosis is a major cause of mortality in cancer patients. Several risk factors for developing
thrombogenesis also coexist with cancer patients, such as chemotherapy and immobilization, contributing to the increased
risk of cancer patients developing thrombosis compared with non-cancer patients. Cancer cells are capable of activating
the coagulation cascade and other prothrombotic properties of host cells, and many anticancer treatments themselves are
being described as additional mechanisms for promoting thrombosis.There is a scarcity of literature which explores the
pathogenesis of thrombogenesis and its association with the cancer progression in breast cancer patients to the best of
our knowledge.The cross-talk between TFPI, Proteins C and S and anti-thrombin 111 as well as their association with
thrombogenesis profile may be early predictors of disease progression.

Thrombosis is a prevalent consequence for cancer patients, according to numerous studies, and it contributes to the second-
leading cause of cancer-related death [1,2]. Multiple clinical variables, as well as biological procoagulant pathways
generated by cancer tissues, all contribute to the activation of blood coagulation and, as a result, to the patients' total
thrombotic risk [3,4]. Clinical risk factors include general and biological characteristics that are common to both cancer
and non-cancer patients, but there are also a number of disease-specific clinical and biological factors that distinguish the
pathogenesis of cancer-associated thrombosis in patients with malignancy.

These factors, taken together, support a shift in the hemostatic balance toward a prothrombotic state, as evidenced by the
presence of subclinical coagulation abnormalities in almost all cancer patients, who have high levels of circulating
hypercoagulability biomarkers. Even without obvious thrombosis, patients with solid tumors commonly present with
subclinical prothrombotic or hypercoagulable conditions [5,6].

Arterial or venous thromboembolism to disseminated intravascular coagulation are all examples of thrombotic
consequences in cancer [7,8]. Despite the well-established link between cancer and thromboembolic disorder, the
mechanisms that enhance thromboembolic events in cancer patients are unknown and appear to be complex [9]. Patients
with cancer are commonly hypercoagulable or prothrombotic, as they have anomalies in each component of Virchow's
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triad, which contribute to thrombosis. Blood flow stasis, endothelial damage, and hypercoagulability are the three
components, with the latter involving anomalies in the coagulation and fibrinolytic pathways, as well as platelet activation.
The specific processes causing Virchow's triad anomalies in cancer patients, notably the effect on the host hemostatic
system to increase the prothrombotic condition, remain unknown.

Laboratory studies that reveal abnormalities in the hemostatic system are common in cancer patients [10]. In cancer
patients, activation of blood coagulation caused by cancer-dependent stimuli increases the risk of thromboembolic
consequences [11,12]. The most frequent cancers in humans are colon and breast cancers. Hypercoagulability in cancer
patients may be caused, at least in part, by coagulation inhibitors with insufficient efficacy.

Tissue factor pathway inhibitor (TFPI), a member of the Kunitz-type serine protease inhibitor superfamily, is one of the
most important inhibitors of blood coagulation. Endothelial cells (ECs) of tiny blood arteries produce TFPI [13,14]. TFPI
mRNA was found in the placenta, lung, liver, heart, kidney, skeletal muscles, pancreas, and brain, among other places
[13,15].

Activated macrophages, monocytes, and fibroblasts produce small amounts of TFPI [14]. In humans, the majority of TFPI
is anchored to the EC membrane by a glycosylphosphatidylinositol (GPl)-anchored protein, rather than by
glycosaminoglycans (GAGSs) [16,17]. It binds to plasma lipoproteins in a lesser proportion. It's also found in blood
platelets and circulates freely in plasma [15,17]. Both coagulation factor Xa and the tissue factor/factor Vlla (TF/VIla)
complex are inhibited by TFPI [18].

TFPI regulates TF activity by a two-step feedback mechanism that starts with the creation of a bimolecular FXa/TFPI
complex, which then interacts with TF/FVIla, resulting in an inactive quaternary complex and the end of TF/FVlla-
catalyzed FX activation[19,20]. Because of an intact C-terminal basic tail that interacts with anionic membrane surfaces,
full-length TFPI is most effective in this reaction[21,22]. The development of a binary TFPI-FXa complex is required for
the suppression of TF/FV1la by TFPI in this negative feedback pathway[19].

Patients with various neoplasms have higher plasma concentrations of TFPI than healthy participants [23-25], especially
at an advanced stage of the disease. Heparin treatment causes a larger release of TFPI in cancer patients than in non-cancer
participants [23]. Furthermore, in compared to healthy people, patients with solid tumours had a higher amount of factor
Xa/TFPI complex in their plasma [24]. A high plasma TFPI concentration could indicate a host compensating mechanism
in cancer patients with a hypercoagulable state. The normalisation of TFPI plasma levels is typical after anticancer
treatment (surgery, radiation, or chemotherapy) [25,26].

Blood coagulation is activated not only intravascularly, but also extra-vascularly at the tumor site in cancer patients [27].
In colon and breast cancer tissues, components of the TF-dependent blood coagulation pathway (e.g., TF, factor VII, factor
X) were found [28]. The aforementioned factors' activity is thought to play a role in the control of apoptosis, cell migration,
angiogenesis, and metastasis development [29,30]. Furthermore, activation of blood coagulation results in the production
of thrombin and fibrin, both of which aid tumor growth through a variety of interconnected processes [27,31].The data on
TFPI expression in tumor tissue in loco is inconsistent.

Werling et al. found no TFPI in colon, breast, and renal cancer cells, non-small cell lung cancer tissue, or lymphoma tissue
[32]. The authors, however, failed to mention a number of cases in which the study was conducted [32]. TFPI mRNA and
protein, on the other hand, were found in colon, breast, and pancreatic cancer cell lines [33].

Low TFPI concentration, as well as high TF mRNA, protein expression, and activity, were found in colon cancer cell lines
with a high potential for metastatic propagation to the liver in in vitro investigations [34]. However, in a metastatic colon
cancer cell line, increased TF expression was observed alongside normal TFPI expression [34].

Since its presence was confirmed in 70% of colon cancer cases and 100% of breast cancer instances, it is possible that
TFPI activity may, at least in part, offset TF and Xa biological activities. TFPI has little effect on cancer cell proliferation
[35], but it's plausible that the inhibitor stimulates cancer growth locally. The findings of a study indicating ECM-bound
TFPI via an interaction with the TF/VIla complex found on cancer cells increased tumor cell adhesion and migration are
particularly intriguing [36].

The procoagulant function of TF is regulated by TFPI in a highly aggressive melanoma, and this activity is required for
perfusion of vasculogenic mimicry channels generated by TF-expressing melanoma cells, which play a key role in
providing blood to the growing tumor [37].

TFPI was also found in the ECs of tiny blood arteries feeding neoplasms, as well as in TAMs. This type of protein
localization has been documented before [32] and could be a counterbalance mechanism in response to the activation of
coagulation in malignant tissue [27]. Furthermore, the presence of TFPI in ECs is unsurprising, given that ECs of tiny
blood arteries are the primary source of TFPI production [14].

It's worth noting that good tumor growth requires robust angiogenesis, and newly formed blood vessels only have EC
linings [38]. As aresult, TFPI may either reduce angiogenesis indirectly by inhibiting TF proangiogenic activity or directly
by inhibiting EC motility and creation of capillary-like structures by the ECs [39]. TFPI production has also been observed
in activated macrophages [32].

Given that TAMs provide all of the components needed to build a full coagulation pathway, the presence of TFPI could
indicate a reaction to activated blood coagulation in the proximity of TAMs. Plasma TFPI, interestingly, has been shown
to have an antimetastatic impact in investigations [35,40]. When cancer cells are circulating in the bloodstream during the
early stages of metastatic dissemination, TFPI has the most powerful effect. TFPI may help prevent TF-induced metastasis
[41]. Through multiple methods, tumor cell TF-mediated thrombin production and tumor cell-induced platelet activation
and aggregation (TCIPA) contribute to metastatic dissemination [42,43]. The neutralization of TF/Vlla or TF/VIla/Xa
complex activity is one of the mechanisms of TFPI anti-metastatic action [36].
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Protein S is a vitamin K-dependent plasma protein (Mr75 kDa) that is synthesized in the liver and in endothelial cells and
which circulates in plasma both in a free form (150 nmol/L) and in complex with C4b-binding protein (200 nmol/L;). It
is well known that protein S acts as a cofactor of activated protein C (APC) in the proteolytic inactivation of blood
coagulation factors Va and Vllla, thus providing a negative feedback on coagulation and making the APC/protein S
pathway essential for normal hemostasis[44,45].Homozygous deficiencies in either protein C or protein S result in severe
neonatal procoagulant phenotypes, whereas heterozygous deficiencies are associated with a 10-fold increased risk of
venous thrombosis[46].

It was reported that protein S acts as cofactor of TFPI11It was reported that C-terminally truncated TFPI was a weak
inhibitor of factor Xa. In addition, truncated TFPI (1-161) was not stimulated by protein S [47]. This strongly suggests
that the interaction between protein S and TFPI is mediated through TFPI Kunitz-3 and the C-terminal tail. For both
protein S and full-length TFPI activity it is crucial that they can bind to negatively charged phospholipids through their
Gla domain and C-terminal tail, respectively [21,48,49]. In addition, FXa protein S interactions have been reported [50,51].
Together with the observation that the C terminus of TFPI directly interacts with the Gla domain of FXa [52]. This implies
that during inhibition of FXa by TFPI/protein S at a certain moment a trimolecular complex between FXa, TFPI, and
protein S on phospholipids will exist.

Protein S (PS; encoded by the PROS1 gene), a key vitamin K-dependent anticoagulant protein, is emerging as a key
structural and functional protein that is overexpressed in various malignancies, but how PROS1 gene and its cross talk
with TFPI, Protein C and antithrombin I11 to promote breast cancer progression is unclear.

Activated protein C (APC) is a serine protease that inhibits blood coagulation by degrading the procoagulant cofactors Va
and Vllla[53]. After thrombin forms a compound with cell surface bound thrombomodulin, APC is formed by proteolytic
cleavage of zymogen protein C. (TM). Protein C activation is enhanced by the endothelial cell protein C receptor, which
sequesters it from circulation and presents it to the thrombin—TM complex. The importance of APC as a natural
anticoagulant is demonstrated by the fact that heterozygous protein C deficiency increases the risk of thrombophlebitis,
deep vein thrombosis, and pulmonary embolism [54-56], whereas homozygous protein C deficiency causes fatal massive
disseminated intravascular coagulation (DIC) or purpurafulminans [57-60] unless treated with protein C replacement
therapy. Because anticoagulant therapy slows cancer advancement, it's possible that the natural anticoagulant protein C
pathway has a protective function in cancer progression as well.

Future research perspectives

Research may be planned to explore the cross-talk between TFPI, protein S, Protein C, anti-thrombin 111 genes and their
expression in patients with breastcancer. We also aim to characterize the process of thrombogenesis and fibrinolysis
activation in patients with breast cancer. As thrombogenesis and fibrinolysis in systemic circulation are interrelated with
inflammation and endothelial function we also aim to measure markers of inflammation and endothelial activation.
Ultimate goal must be to find out whether the above-mentioned association could be an early predictor of the progression
of breast malignancy.

Expected outcome

e Such study may reveal the role of Cross-talk of TFPI, Proteins C and S and antithrombin 111 genes and expression in
thrombogenesis in breast cancer.

e The study might reveal that laboratory profiling of thrombogenesis may be predictors of progression of breast cancer.

o Early prediction of cancer spread may be useful in planning therapeutic strategy and hence improving the quality of life
of patients with breast cancer.

e The TFPI, Proteins C and S and antithrombin I11 genes may be therapeutic targets of metastatic breast cancer.

Conclusion

If the intended goal of establishing the association between the cross-talk between TFPI, Proteins C, S ,anti-thrombin I11
genes and their expressions with the markers of thrombogenesis, this may be an early predictor of progression of cancer.
The study may be beneficial to the breast cancer patients in early identification of cancer spread and hence therapeutic
strategy planned accordingly may improve the quality of life of the patients.

REFERENCES

. Prandoni, P.; Falanga, A.; Piccioli, A. Cancer and venous thromboembolism. Lancet Oncol. 2005;6: 401-410.

Noble, S.; Pasi, J. Epidemiology and pathophysiology of cancer-associated thrombosis. Br. J. Cancer 2010, 102, S2—-S9.

Khorana AA, McCrae KR. Risk stratifification strategies for cancer-associated thrombosis: an update. Thromb Res 2014;133(2):35-38.
Falanga A, Marchetti M, Russo L.The mechanisms of cancer-associated thrombosis. Thromb Res 2015;135:S8-S11.

Rickles FR, Levine M, Edwards RL. Hemostatic alterations in cancer patients. Cancer Metastasis Rev 1992;11:237-48.

Falanga A, Rickles FR. Pathophysiology of the thrombophilic state in the cancer patient. SeminThrombHemost 1999;25:173- 82.

Levi, M. Cancer-related coagulopathies. Thromb. Res 2014;133: S70-S75.

Eichinger, S. Cancer associated thrombosis: Risk factors and outcomes. Thromb. Res. 2016;140: S12-S17.

. Falanga, A.; Marchetti, M.; Russo, L. The mechanisms of cancer-associated thrombosis. Thromb. Res. 2015;135: S8-S11.

0. Falanga A, Rickles FR. Patophysiology of the thrombophilic state in the cancer patient. SeminThrombHemost 1999; 25: 173-182.

1. Toth B, Liebhardt S, Steinig K, et al. Platelet-derived microparticles and coagulation activation in breast cancer patients. ThrombHaemost 2008;
100: 663-669.

[l = e N S od i

' Journal of Pharmaceutical Negative Results | VVolume 13 | Special Issue 8 | 2022 @




21
22.
23.

24,
. Iversen LH, Okholm M, Thorlacius-Ussing OO. Pre- and postoperative state of coagulation and fibrinolysis in plasma of patients with benign and

26.
27.
28.
29.
30.
31
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.

42.

48.
49.
50.
51.
52.

53.
54.

55.

56.

. Haubold K, Rink M, Spath B, et al. Tissue factor procoagulant activity of plasma microparticles is increased in patients with early-stage prostate

cancer. ThrombHaemost 2009; 101: 1147-1155.

. Wojtukiewicz MZ, Sierko E, Kisiel W. The role of hemostatic system inhibitors in malignancy. SeminThrombHemost 2007; 33: 621-641.
. Bajaj MS, Bajaj SP. Tissue factor pathway inhibitor: potential therapeutic applications. ThrombHaemost 1997; 78: 471-477.
. Kokawa T, Abumiya T, Kimura T, et al. Tissue factor pathway inhibitor activity in human plasma. ArteriosclerThrombVasc Biol 1995; 15: 504—

510.

. Zhang J, Piro O, Lu L, Broze GJ Jr. Glycosyl phosphatidylinositol anchorage of tissue factor pathway inhibitor. Circulation 2003; 108: 623-627.

. Maroney SA, Mast AE. Expression of tissue factor inhibitor by endothelial cells and platelets. TransfusApherSci 2008; 38: 9-14.

. Broze GJ Jr.Tissue factor pathway inhibitor. ThrombHaemost 1995; 74: 90-93.

. Girard TJ, Warren LA, Novotny WF, Likert KM, Brown SG, Miletich JP, Broze GJ Jr. Functional significance of the Kunitz-type inhibitory domains

of lipoprotein-associated coagulation inhibitor. Nature. 1989; 338:518 —520.

. Broze GJ, Warren LA, Novotny WF, Higuchi DA, Girard JJ, Miletich JP. The lipoprotein-associated coagulation inhibitor that inhibits the factor

VII-tissue factor complex also inhibits factor Xa - insight into its possible mechanism of action. Blood. 1988;71:335-343.

Nordfang O, Bjorn SE, Valentin S, Nielsen LS, Wildgoose P, Beck TC, Hedner U. The C-terminus of tissue factor pathway inhibitor is essential to
its anticoagulant activity. Biochemistry. 1991;30:10371-10376.

Wesselschmidt R, Likert K, Girard T, Wun TC, Broze GJ Jr. Tissue factor pathway inhibitor: the carboxy-terminus is required for optimal inhibition
of factor Xa. Blood. 1992;79:2004 —2010.

Gerlach R, Scheuer T, Bohm M, et al. Increased levels of plasma tissue factor pathway inhibitor in patients with glioblastoma and intracerebral
metastases. Neurol Res 2003; 25: 335-338.

Iversen N, Lindahl AK, Abildgaard U. Elevated plasma levels of the factor Xa-TFPI complex in cancer patients. Thromb Res 2002; 105: 33-36.

malignant colorectal disease — a preliminary study. ThrombHaemost 1996; 76: 523-528.

Erman M, Abali H, Oran B, et al. Tamoxifen-induced tissue factor pathway inhibitor reduction: a clue for an acquired thrombophilic state? Ann
Oncol 2004; 15: 1622-1626.

Zacharski LR, Wojtukiewicz MZ, Costantini V, et al. Pathways of coagulation/fibrinolysis activation in malignancy. SeminThrombHemost 1992;
18:104-116.

Ueno T, Toi M, Koike M, et al. Tissue factor expression in breast cancer tissue: its correlation with prognosis and plasma concentration. Br J Cancer
2000; 83: 164-170.

Jiang X, Bailly MA, Paneti TS, et al. Formation of tissue factor-factor Vlla-factor Xa complex promotes cellular signaling and migration of human
breast cancer cells. J ThrombHaemost 2004; 2: 93-101.

Jiang X, Zhu S, Panetti TS, et al. Formation of tissue factor — factor VIl — factor Xa complex induces activation of the mTOR pathway which
regulates migration of human breast cancer cells. ThrombHaemost 2008; 100: 127-133.

Wojtukiewicz MZ, Tang TG, Ben-Josef E, et al. Solid tumor cells express functional “tethered ligand” thrombin receptor. Cancer Res 1995; 55:
698-704.

Werling RW, Zacharski LR, Kisiel W, et al. Distribution of tissue factor pathway inhibitor in normal and malignant human tissues. ThrombHaemost
1993;69:366-369.

Kurer MA. Protein and mRNA expression of tissue factor pathway inhibitor-1 (TFPI-1) in breast, pancreatic and colorectal cancer cells. Mol Biol
Rep 2007;34:221-224.

Kataoka H, Uchino H, Asada Y, et al. Analysis of tissue factor and tissue factor pathway inhibitor expression in human colorectal carcinoma cell
lines and metastatic sublines to the liver. Int J Cancer 1997; 72: 878-884.

Hembrough TA, Swartz GM, Papathanassiu A, et al. Tissue factor/factor Vlla inhibitors block angiogenesis and tumor growth through a
nonhemostatic mechanism. Cancer Res 2003; 63: 2997-3000.

Fischer EG, Riewald M, Huang HY, et al. Tumor cell adhesion and migration supported by interaction of a receptor-protease complex with its
inhibitor. J Clin Invest 1999; 104: 1213-1221.

Ruf W, Seftor EA, Petrovan RJ, et al. Differential role of tissue factor pathway inhibitors 1 and 2 in melanoma vasculogenic mimicry. Cancer Res
2003; 63:5381-5389.

38.Wojtukiewicz MZ, Sierko E, Rak J. Contribution of hemostatic system to angiogenesis in cancer. SeminThrombHemost 2004; 30: 5-20.
Provencal M, Michaud M, Beaulieu E, et al. Tissue factor pathway inhibitor (TFPI) interferes with endothelial cell migration by inhibition of both
the Erk pathway and focal adhesion proteins. ThrombHaemost 2008; 99: 576-585.

Amirkhoshravi A, Meyer T, Chang J-Y, et al. Tissue factor pathway inhibitor reduces experimental lung metastases of B16 melanoma.
ThrombHaemost 2002; 87: 930-936.

Bromberg ME, Konigsberg WH, Madison JF, et al. Tissue factor promotes metastasis by a pathway independent of blood coagulation. ProcNatl
Acad Sci USA 1995, 92: 8205-8209.

Muller BM, Ruf W. Requirement for binding of catalytically active factor Vlla in tissue factor dependent experimental metastasis. J Clin Invest
1998; 101: 1372-1378.

. Honn KV, Tang GT, Chen YQ. Platelets and cancer metastasis: more than an epiphenomenon. SeminThrombHemost 1992; 18: 392-415.
. Maurissen LF, Thomassen MC, Nicolaes GA, Dahlba“ck B, Tans G, Rosing J, Hackeng TM. Re-evaluation of the role of the protein S-C4b binding

protein complex in activated protein C-catalyzed factor Va-inactivation. Blood. 2008;111:3034 —-3041.

. Castoldi E, Hackeng TM. Regulation of coagulation by protein S. Curr Opin Hematol. 2008;15:529 —536.
. Garcia de Frutos P, Fuentes-Prior P, Hurtado B, Sala N. Molecular basis of protein S deficiency. ThrombHaemost. 2007;98:543-556.
. Hackeng TM, Sere” KM, Tans G, Rosing J. Protein S stimulates inhibition Of the tissue factor pathway by tissue factor pathway inhibitor. ProcNatl

Acad Sci U S A. 2006;103:3106 —3111.

Hackeng TM, van’t Veer C, Meijers JC, Bouma BN. Human protein S inhibits prothrombinase complex activity on endothelial cells and platelets
via direct interactions with factors Va and Xa. J Biol Chem. 1994; 269:21051-21058.

Hackeng TM, Hessing M, van’t Veer C, Meijer-Huizinga F, Meijers JC, de Groot PG, van Mourik JA, Bouma BN. Protein S binding to human
endothelial cells is required for expression of cofactor activity for activated protein C. J Biol Chem. 1993;268:3993— 4000.

Stenberg Y, Muranyi A, Steen C, Thulin E, Drakenberg T, Stenflo J. EGF-like module pair 3-4 in vitamin K-dependent protein S: Modulation of
calcium affinity of module 4 by module 3, and interaction with factor X. J Mol Biol. 1999;293:653- 665.

Yegneswaran S, Hackeng TM, Dawson PE, Griffin JH. The thrombin sensitive region of protein S mediates phospholipid-dependent interaction
with factor Xa. J Biol Chem. 2008;283:33046 —33052.

Lockett JM, Mast AE. Contribution of regions distal to glycine-160 to the anticoagulant activity of tissue factor pathway inhibitor. Biochemistry.
2002;41:4989 — 4997.

Esmon CT. The Protein C Pathway. Chest 2003;124:26S-32.

Griffiffiffin JH, Evatt B, Zimmerman TS, Kleiss AJ, WidemanC.Defificiency of protein C in congenital thrombotic disease. J Clin Invest
1981;68:1370-3.

55.Broekmans AW, Veltkamp JJ, Bertina RM. Congenital protein C defificiency and venous thromboembolism. A study of three Dutch families. N
Engl J Med 1983;309:340-4.

Allaart CF, Poort SR, Rosendaal FR, Reitsma PH, Bertina RM, Briét E. Increased risk of venous thrombosis in carriers of hereditary protein C
defificiency defect. Lancet 1993;41:134-8.

m Journal of Pharmaceutical Negative Results | Volume 13 | Special Issue 8 | 2022-




57. Conway EM, Rosenberg RD. Tumor necrosis factor suppresses transcription of the thrombomodulin gene in endothelial cells. Mol Cell Biol
1988;8:5588-92.

58. Branson HE, Katz J, Marble R, Griffiin JH. Inherited protein C deficiency and coumarin-responsive chronic relapsing purpurafulminans in a
newborn infant. Lancet 1983;2:1165-8.

59. Seligsohn U, Berger A, Abend M, Rubin L, Attias D, Zivelin A, RapaportSI.Homozygous protein C deficiency manifested by massive venous
thrombosis in the newborn. N Engl J Med 1984;310:559-62.

60. Marlar RA, Montgomery RR, Broekmans AW. Report on the diagnosis and treatment of homozygous protein C deficiency. Report of the working
party on homozygous protein C deficiency of the ICTH-Subcommittee on protein C and protein S. ThrombHaemost 1989;61:529-31.

' Journal of Pharmaceutical Negative Results | VVolume 13 | Special Issue 8 | 2022 @




