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A B S T R A C T

Prophylaxis and treatment with factor replacement have greatly improved the quality of care for
patients with hemophilia.However, development of factor inhibitors is the most serious and challenging
complication of therapy. Other complications are viral infections like Hepatitis B, Hepatitis C, and HIV,
and the other infective diseases, which can be transmitted by the blood and blood products transfusion.
The aims of this study is to study the complications in the hemophiliacs who have been treated
prophylactically or ‘on demand’ with fresh frozen plasma, cryoprecipitate and concentrated products of
FVIII and
During the study period, all patients (100) with Hemophilia attending Gandhi Medical College are taken
under consideration. The presence of an inhibitor was determined by a simple mixing experiment using the
test plasma and normal pooled plasma and 3rd generation enzyme linked immunosorbent assay (ELISA)
method& anti-HBsAg.statistical
The inhibitor study showed that in 7%(3.2-13.98 at 95% confidence interval) patients, APTT was not
corrected after mixing patients plasma with pooled normal plasma (PNP) and applying the test immediately
and after one hour of incubation. serological tests showed antibodies for HCV were positive in 4% of cases
(1.1%-9.93% at 95% CI), whereas antibodies against HBsAg was positive in 1% of cases(0.3%-5.45% at
95% CI), which was less then anti HCV. Transfusion associated complications were higher in severe form
of Haemophilia as compared to moderate and mild form of Hemophilia.
Developing antibodies to infused factor concentrates (inhibitors) remains a major source of morbidity and
mortality in the treatment of patients with hemophilia. Novel treatment approaches for these patients are
in developmental stage, which include therapeutic agents that mimic factor VIII or augment thrombin
production by bypassing the inhibitors, as well as agents that act by inhibiting the natural anticoagulants.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC-ND
license (https://creativecommons.org/licenses/by/4.0/)

1. Introduction

Prophylaxis and treatment with factor replacement have
greatly improved the quality of life in patients with
hemophilia.Though, development of factor inhibitors is
the most serious and challenging complication of therapy.
Other complications are viral infections like Hepatitis B,
Hepatitis C, HIV and other infective diseases, which can be
transmitted by the blood and blood products transfusion.

10%-20% of patients with hemophilia A will develop
inhibitors and 3% of patients with hemophilia B.1–3 Devel-
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opment of inhibitors increase the cost of care significantly,
increase the financial burden and psychosocial stress on
patients and their families as well as cause negative impact
on disease morbidity and mortality by making therapy
less effective.4,5 In spite of development of various new
generation therapeutic products that treat bleeding episodes
patients without inhibitors, bypassing agents (BPAs) are the
advanced treatment modalities for patients with inhibitors.
Therefore, novel approaches that address bleeding in the
setting of antibodies against clotting factors are an active
area of investigation. Other serious complications related to
treatment of haemophilia are transfusion related infections
like viral hepatitis B (HBV),6 viral hepatitis C (HCV),7
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HIV etc. The cause of transmission of these infections can
be understood by the fact that concentrating coagulation
factors are prepared of plasma from thousands of blood
donors that didn’t undergo viral inactivation.8–10Majority
of infected patients do not suffer from acute illness and
clear the infection spontaneously, though some patients
(<50%) become chronic carriers of virus11 and latter may
develop into chronic active hepatitis and finally progress to
liver cirrhosis; especially in HBV and HCV infections.12–14

Because hamophilics received multiple transfusions of
the factor VIII and IX concentrates prepared from pool
plasma of thousands of donations as well as FFP and
cryoprecipitate so there are risk of acquiring Transfusion
Transmitted Infection. Therefore, this paper is focused
on the above mentioned complications of the patients
with hemophilia associated with transfusion of blood
components or derivatives.

2. Materials and Methods

This hospital based observational study was conducted on
100 patients with Hemophilia in Gandhi Medical College
and associated Hamidia hospital Bhopal since 1st of March
2017 to 30th of June 2018. During the study period,
all patients with Hemophilia attending Gandhi Medical
College & associated Hamidia hospital are taken under
consideration. Patients having other bleeding disorders or
on medication affecting coagulation profile were excluded
from study. After taking written consent, Patients with
hemophilia were subjected for a thorough clinical history
including family history and history regarding prophylaxis
or therapy of Hemophilia. Blood sample were collected in
EDTA as well as in citrated tubes. Complete blood count
was done with Mindray BC-5300 hematology analyserand
peripheral smear examination was also done. Sample
containing Sodium citrate anticoagulant was subjected
for coagulation profile done manually (Manual Tilt- tube
technique)infectious agents.

The presence of an inhibitor can be determined by a
simple mixing experiment using the test plasma and normal
pooled plasma. Inhibitors against coagulation factors which
influence the APTT are of two type; immediate acting and
time dependent. Test plasma which contain an immediate
acting inhibitor, when mixed with normal plasma, reveal
very small or no correction of the clotting time while time
dependent inhibitors require a period of incubation with
normal plasma before they can be detected. Both, normal
plasma as well as test plasma were incubated at 37◦C for
1 hour, separately and as a mixture of 50:50. Then APTT
is measured on the normal plasma, test plasma, incubated
mixture and a mixture prepared from equal volumes of
test and normal plasma after separate incubation. The value
of correction of the APTT of each mixture is compared.
Poor correction in: (a) The mixture prepared after separate
incubation is suggestive of an immediate acting inhibitor.

(b) In one hour incubation mixture is suggestive of a time
dependent inhibitor.

3. Observations

Most common type was Hemophilia A i.e. 89% (82.21%-
93.91% at 95% confidence interval). Most common age
group of patients was between 6-15 years which was 49%
(39.42%-58.65% at 95% confidence interval) and mean age
of patients was 19.02 ± 12.58 years with a age range of 1-65
years.

Regarding age of onset of first clinical manifestation,
majority of patients was below 1 year. (41.35%-60.58%
at 95% confidence interval) and a mean was 2.44±2.77
years with a range of 1 month to 14 years. 57%
patients had positive family history of hemophilia (47.21%-
62.27% at 95% confidence interval) showing correlation
of its X- linked recessive nature. Most common clinical
manifestation was hemarthrosis which was 72% (62.48%-
79.90% at 95% confidence interval). 52% patients presented
with knee joint heamarthrosis (56.78%-76.61% at 95%
confidence interval)

Involvement of various joint in the study population was:
Knee > Elbow > Ankle > Hip = Shoulder > Wrist
All the patients showed raised APTT and 57% had APTT

more than 80 seconds (47.21%-66.27% at 95% confidence
interval).

Patients with severe hemophilia usually had APTT above
80 seconds and

96.2% patients with spontaneous bleeding episodes have
APTT range >80 secs.

Severe haemophilia was the most common type of
hemophilia i.e 52% (42.32%-61.54% at 95% confidence
interval).

Inhibitors were present in 7% of haemophilia patients
(3.2% - 13.98% at 95% confidence interval).

Screening for TTI is done in all haemophiliac patients
as a part of routine practice because of high risk of these
infection.

Hepatitis C was more prevalent than Hepatitis B in
Hemophiliac patients.

4. Discussion

In present study in 7 out of 100 (7%) patients, APTT
was not corrected after incubating with 1:1 pooled normal
plasma (PNP) These patients had history of recurrent
bleeding and had received multiple factor VIII transfusions.
Prevalence of factor inhibitor is seen in study done by
R.K. Nigam15 et al (9.09%) and Payvandi16 et al (30.3%).
Several hypothesis have been put forward to explain these
difference in prevalence rate. These include:

1. The distinction between controlled clinical studied
and pharmacovigilance studies. In these pharmacovig-
ilance studies the inhibitor assay were performed at
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Table 1: Agewise distribution of hemophiliac patients

Age(In years) Hemophilia A Hemophilia B Total Percentage
0-5 4 0 4 4%
6-15 45 4 49 49%
16-30 26 4 30 30%
>30 14 3 17 17%
Total 89 11 100 100%

Table 2: Distribution of presence of factor inhibitors

Type of haemophilia Inhibitor present Inhibitor absent Total Percentage
Hemophilia A 07 82 89 89%
Hemophilia B 00 11 11 11%
Total 07 93 100 100%

Table 3: Hepatitis B and Hepatitis C Positivity in Hemophilia

Hepatitis type Number of patients
Hepatitis B 01(1%)
Hepatitis C 04 (4%)
HIV 00(00%)
Total 05(05%)

Fig. 1: Hemophilia patients with multiple joints Heamarthrosis

6-12 month interval and hence transient or low factor
inhibitors can be missed.

2. The inhibitors were known to disappear sponta-
neously.

3. The residual and contaminating proteins in the
intermediate purity may have immune modulatory
effect on immune system of the recipient thus reducing
the likelihood of inhibitor formation.

4. The intermediate purity products contain well pre-
served Von Willebrand factor multimers that may block
epitopes on the light chain of the factor VIII molecule
to which the most of the allo-antibodies to factor VIII
react.

5. The possible difference between type of muta-
tion between various patient populations. Severe
hamophilia caused by mutations associated with a
major loss of coding information such as large
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deletions, inversions and mutation which results in
premature translation stops have been shown to have an
increased risk of inhibitor formation (tuddenham EGD
et al).17

6. The possibility that repeated switching from one factor
VIII product to another facilitates an immune response.

7. The possibility that some products are more immuno-
genic than others.

In the present study only 7 out of 100 patients had evidence
of inhibitors. This could be because of.

1. Inhibitors most commonly arise following an intensive
episode of replacement therapy in mild or moderate
hemophiliacs. (Hay CRM et al 1998)18 None of the
patients included in this study had history of intensive
episode of replacement therapy.

2. Factor VIII or IX inhibitors are often transient and
may disappear spontaneously or following immune
tolerance induction.

In present study 1% patient show seropositivity for Hepatitis
A and 4% patients show seropositivity for Hepatitis
C. Hepatitis C was more prevalent than Hepatitis B
in hemophiliac patients. Percentage of hepatitis B and
Hepatitis C was 6.5% and 9.1% (Saurabh Mishra et al19)
and 2.5% and 5% (R.K. Nigam et15) Very low seropositivity
for Hepatitis B and Hepatitis C in present study may be due
to:

1. Patients received screened blood and blood products.
2. Use of Recombinant factors and factor concentrate

pre-treated for viral inactivation.
3. Development of factor VIII for the management of

bleeding episodes causes remarkable lowering in the
morbidity as well as mortality due to repeated and pro-
longed bleeding episodes in patients with haemophilia.
Nevertheless, the application of replacement therapy
is associated with remarkable complications, such
as generation of antibodies against their respective
clotting factors i.e factor VIII and factor IX. Also
there are significant risk of spread of transfusion
transmitted infections.20 Risk of development of
transfusion transmitted infections can be understood
by the fact that production of factor concentrate at a
large scale for the replacement therapy manufactured
from a large pool of plasma that did not undergo
viral attenuation increases the risk of transfusion
related infections13 such as HBV, HCV along with
successive increase in morbidity and mortality rate
up to five fold.21 Continuous prolonged bleeding was
the most common cause of death in haemophiliac
patients in early nineteen whereas infections by HIV,
HBV and HCV were the most common cause of
death during 8th decade of nineteen century.18 The
results for HCV seropositivity were in accordance with

study done by Goedert et al., which was conducted
during the period 2001-2003 in a large number of
Hemophilia centres showed seroprevalence of HCV
in 30% of haemophiliacs.20 Results of other studies
are consistent with present study.22–27 The prevalence
of HCV seropositivity was at its peak before the
implementation of HCV screening, which was as
high as in a range of 92% -100%.28,29 Similarly,
prevalence of HBV infection was also high before
the establishment of donor blood screening for HBV
seropositivity.30,31

5. Conclusion

Generation of inhibitors against factors continue to exist as a
provoking complication related to treatment in hemophilia.
Treatment of factor Inhibitors by the application of immune
tolerance therapy exists as a standard of care and resides as
a longterm approach for the augmentation of factor therapy.
Though, immune tolerance therapy is a time dependent
and high cost procedure, therefore can cause significant
impact on psychological and financial factors on patients
and their families. Regarding other treatment modalities
in patients with inhibitors who have bleeding episodes,
besides bypassing agents very few options are there. Several
researches are going through with the aim of provision
of optimal prophylactic and therapeutic modalities for
better care of patients with having risk of therapy related
complications.32–34 Beside this there are also many novel
therapy approaches are in the developing stage by mean of
several active clinical trials, which can lead to significant
decrease bleeding risk and burden of disease in patients with
haemophilia.35–38

Improvements in transfusion-transmitted diseases risk
through nucleic acid amplification assays (PCR), admin-
istration of efficient viral inactivation techniques and the
use of recombinant factor concentrates would significantly
reduce the infectious complications in patients with
hemophilia facing today.
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Ljung R, et al. Increased burden on caregivers of having a child
with haemophilia complicated by inhibitors. Pediatr Blood Cancer.
2014;61(4):706–11.

5. Guh S, Grosse SD, Mcalister S, Kessler CM, Soucie JM. Healthcare
expenditures for males with haemophilia and employer-sponsored
insurance in the United States. Haemophilia. 2008;18:268–275.

6. Rumi MG, Colombo M, Romeo R. Serum hepatitis B Virus
DNA detects cryptic hepatits B virus infections in multitrans-fused
hemophilic patients. Blood. 1990;75:1654–8.

7. Brettler DB, Alter HJ, J D. Prevalence of hepatitis C virus antibody in
a cohort haemophilia patients. Blood. 1990;76(1):254–6.

8. Blanchette VS, Vorstman E, Shore A. Hepatitis C infection in children
with Hemophilia A and B. Blood. 1991;78(2):285–9.

9. Franchini M, Rossetti G, Tagliaferri A. The natyral history of chronic
hepatitis C in a cohort of HIV-negative Italian patients with hereditary
bleeding disorders. Blood. 2001;98(6):1841.

10. Tong MJ, El-Farra NS, R RA. Clinical Outcomes after Transfusion-
Associated Hepatitis. N Engl J Med. 1995;332(22):1463–6.

11. Roberts HR, Hoffman M, Hemophilia A, Hemophilia B. Willams
Hematology. Mc Graw-Hill; 2000. p. 1639–58.

12. Laursen AL, Scheibel E, Ingerslev J, Clausen NC, Wantzin P,
Ostergaard L, et al. Alpha interferon therapy in Danish Haemophiliac
patients with chronic hepatitis C: results of a randomized controlled
open label study comparing two different maintenance regimens
following standard interferon-alpha-2b treatment. Haemophilia.
1998;4(1):25–32.

13. Rumi MG, Santagostino E, Morfini M. A multicentre Controlled
Randomized Open Trial of Interferon alfa-2b Treatment of Anti-
Human Immunodeficiency Virus-Negative Hemo-philic Patients With
Chronic Hepatitis C. Blood. 1997;89(10):3529–33.

14. Santagostino E, Rumi MG, Rivi M, Colombo M, Mannucci PM.
Sustained suppression of hepatitis C virus by interferon and ribavirin
in hemophilic patients not responding to interferon monotherapy.
Blood. 2002;99(3):1089–91.

15. Nigam RK, Choudhary R, Malik R, Kothari S, Verma KP, Shrivastava
A, et al. Clinicohematological Study of Hemophilia Patients in
Bhopal. J Evol Med Dent Sci. 2014;3(11):2910–6.

16. Peyvandi F, Mannucci PM, Garagiola I, Elalfy M, El-Beshlawy
A, Ramanan MV, et al. Source of factor VIII replacement
(Plasmatic or Recombinant) and incidence of inhibitory alloantibodies
in previously untreated patients with severe hemophilia a: The
multicenter randomized sippet study. Blood. 2015;126(23):5.

17. Tuddenham E, Schwaals R, Seehafer J. Hemophilia A : Database of
nucleotide substitutions, deIetions. insertions, and rearrangements of
the factor VIII gene. Nuclere Acids Res. 1994;22:4851–68.

18. Hay CRM, Ludlam CA, Colvin BT, Hill FGH. Factor VIII inhibitors
in mild and moderate severity haemophilia A. Thromb Haemost.
1998;80:1036–43.

19. Kumar S, Mishra S, Panwar A, Bhagchandani D, Aneja G, Verma N,
et al. A clinical profile of hemophilia patients and assessment of their
quality of life in Western Uttar Pradesh, India: An observational study.
Med J DY Patil Univ. 2016;9(3):320–4.

20. Seghatchian MJ, Andersson MM. A colorimetric evaluation of
Factoerlle potency. Med Lab Sci. 1978;35:347–54.

21. Giangrande PLF. Hepatitis in Haemophilia. Br J Haematol.
1998;103(1):1–9.

22. Barna L, Triplett DA. Use of the activated partial thromboplastin
time for the diagnosis of congenital coagulation disorders. Problems
ad possible solutions. Rincera Clin Lab. 1989;19:345.

23. Biggs R, Eveling J, Richards G. The assay of antihemophilic globulin
activity. Br J Haematol. 1955;1(1):20–34.

24. Antonarakis S, Copeland K, Carpenter RJ, Carta CA, Hoyer LW,
Caskey CT, et al. Prenatal diagnosis of hemophilia A b factor VIII
gene analysis. Lancet. 1985;325(8443):1407–9.

25. Ratnoff OD, Jones PK. The Laboratory Diagnosis of the Carrier State
for Classic Hemophilia. Ann Intern Med. 1977;86(5):521–8.

26. Seligsohn U, Zivelin A, Perez C, Modan M. Detection of Haemophilia
A Carriers by Replicate Factor VIII Activity and Factor VIII
Antigenicity Determinations. Br J Haematol. 1979;42(3):433–9.

27. Oberle I, Camerino G, Heilig R, Grunebaum L, Cazenave JP,
Crapanzano C, et al. Genetic Screening for Hemophilia A (Classic
Hemophilia) with a Polymorphic DNA Probe. N Engl J Med.
1985;312(11):682–6.

28. Morgan LM, Kissoon N, de Vebber BL. Experience with the
hemophiliac child in a pediatric emergency department. J Emer Med.
1993;11(5):519–24.

29. Kemahli S, Goldman E, McCraw A, Jenkins V, Kernoff PBA. Value
of Dna Analysis with Multiple Dna Probes for the Detection of
Hemophilia a Carriers. Pediatr Hematol Oncol. 1994;11(1):55–62.

30. Borhany M, Shamsi T, Naz A, Khan A, Parveen K, Ansari S, et al.
Congenital bleeding disorders in Karachi. Clin Appl Thromb Hemost.
2011;17(6):E131–7.

31. Thompson AR. Progress towards gene therapy for the hemophiliac.
Thromb Haemost. 1995;75:45.

32. Batsuli G, Zimowski KL, Tickle K, Meeks SL, Sidonio RF.
Immune tolerance induction in paediatric patients with haemophilia
A and inhibitors receiving emicizumab prophylaxis. Haemophilia.
2019;25(5):789–96.

33. Faranoush M, Abolghasemi H, Mahboudi F, Toogeh GH, Karimi M,
Eshghi P, et al. A comparison of efficacy between recombinant
activated factor VII (Aryoseven) and novoseven in patients with
hereditary FVIII deficiency with inhibitor. Clin Appl Thromb Hemost.
2016;22(2):184–90.

34. Tabriznia-Tabrizi S, Gholampour M, Mansouritorghabeh H. A close
insight to factor VIII inhibitor in the congenital hemophilia A. Expert
Rev Hematol. 2016;9:903–13.

35. Cortesi PA, D’angiolella LS, Lafranconi A, Micale M, Cesana G,
G L, et al. Modern Treatments of Haemophilia: Review of Cost-
Effectiveness Analyses and Future Directions. PharmacoEcon.
2018;36:263–84.

36. Barg AA, Levy-Mendelovich S, Avishai E, Dardik R, Misgav M,
Kenet G, et al. Alternative treatment options for pediatric hemophilia
B patients with high-responding inhibitors: A thrombin generation-
guided study. Pediatr Blood Cancer. 2018;65(12):e27381.

37. Leissinger CA. Advances in the clinical management of inhibitors in
hemophilia A and B. Semin Hematol. 2016;53(1):20–7.

38. Batsuli G, Ito J, Mercer R, Baldwin WH, Cox C, Parker ET, et al. Anti-
C1 domain antibodies that accelerate factor VIII clearance contribute
to antibody pathogenicity in a murine hemophilia A model. J Thromb
Haemost. 2018;16(9):1779–88.

Author biography
Praveen Sharma Post Graduate Resident

Cite this article: Sharma P. A study in respect of transfusion related
complications in hemophiliacs with special reference to developing
factor inhibitors. Indian J Pathol Oncol 2020;7(2):243-247.


