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Dear Editor,

The development of inhibitors against factor VIII or 
IX is the most serious complication in hemophilia, 
occurring in approximately 30% and 5% of hemo-
philia A and B patients, respectively. Inhibitor de-
velopment is a complex and multifactorial process 
influenced by a number of factors including the type 
of mutations, family history, intensive replacement 
treatment, disease severity and age at first exposure.1

The best treatment strategy for inhibitor eradication 
is immune tolerance induction (ITI) and bleeding 
episodes in these patients can be treated with bypass-
ing agents. When inhibitors are negative, the results 
should be confirmed by a recovery test and the half-
life of FVIII.2

A retrospective analysis of patients who had devel-
oped inhibitors and then had inhibitor negativity be-
tween 1999 and 2014 was carried out. Recovery tests 
were performed in 11 patients. At first FVIII and in-
hibitor levels were assessed and FVIII was given at a 
dose of 50 IU/kg. Then, both FVIII and inhibitor as 
a Bethesda unit (BU) were measured again at 30-60 
minutes and 4-6 hours. By definition, complete suc-
cess level was > 66% at 30-60 minutes for recovery 
and > 66% at 4-6 hours for the half-life of FVIII. Pa-
tients with values below these thresholds were con-
sidered as partial responders and the remaining were 
classified as non-responders.

Immune tolerance induction was performed in five 
patients. In one of the two children inhibitor nega-
tivity was achieved at 4.5 years with successful re-
covery and half-life test (patient 1), and in the other 
child, despite negativity at around 1 year, recovery 
test showed only partial response (39.6%) and ITI 
is currently ongoing (patient 2). Another patient 
(patient 3) who received several ITI treatments fol-
lowed by rFVIIa, tested negative for inhibitor after 
14 years. In two adult (patients 4 and 5) who had 
their inhibitor levels elevated after six months, ITI 
was terminated. Subsequently they were treated with 
bypassing agents, and when inhibitors tested nega-
tive under this treatment, a recovery test was per-
formed. Initially recovery was successful and half-
life of FVIII was adequate in patient 4. But clinically 
he had heavy bleeding episodes and recovery test 
was done after 1 month and inhibitor tested positive. 
The results of patients shown in Table 1. 

The other six patients were treated with bypassing 
agents only; when inhibitors tested negative, a recov-
ery test was performed and repeated at regular inter-
vals. In all patients, despite inhibitor negativity, the 
half-life of plasma FVIII was not deemed adequate. 
Only one patient had a partial response (recovery 
49.7% and half-life 35.2%).
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Management of hemophilia with inhibitors pre-
sents certain challenges. Although patients can be 
treated with bypassing agents on-demand or pro-
phylactically, the main purpose is to achieve inhib-
itor eradication byITI.3-6 and ITI can be performed 
with a high (200 IU/kg/day) or low dose (50 IU/
kgx3/week) FVIII regimen.2 Five of our patients 
were treated with a low dose ITI regimen. Immune 
tolerance induction failed in 3 subjects, while it was 
successful in the other 2. When ITI was terminated, 
1 patient (patient 4) was followed up under PCC 
prophylaxis and another 2 (patients 3 and 5) were 
treated with bypassing agents on-demand. The 
other 6 patients were treated on-demand. Despite 
being a part of treatment monitoring, we found 
that inhibitor negativity was not reliable. In other 
words, inhibitor negativity does not automatically 
imply that FVIII concentrate can be administered 
in an attempt to achieve an adequate plasma level. 
Similarly, inhibitor negativity in patients who re-
ceive bypassing agents, plasma factor level is not a 
good indicator during follow-up. 

In conclusion, eradication of inhibitors and the 
treatment of hemophilia with inhibitors are still as-
sociated with therapeutic challenges. When inhibi-
tors are negative, a quick switch in the treatment 
modality should be avoided. Inhibitor negativity 
must be confirmed by recovery and half-life test-
ing of FVIII.
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Table 1. Patients that received immune tolerance induction therapy

Patient #	 Recovery #	           0. minute	     30-60.minutes	           4-6. hours	 Treatment	 Result

		  Inh (BU)	 FVIII (%)	 Inh (BU)	 FVIII (%)	 Inh (BU)	 FVIII (%)	

#1 	 1	 (-)	 < 1	 (-)	 55	 (-)	 42	 ITI	 PR

	 2	 (-)	 < 1	 (-)	 99,6	 (-)	 75.5	 ITI	 CR

	 3	 (-)		  (-)	 66	 (-)	 55.2	 ITI	 CR	

	

#2 	 1	 (-)	 0.2	 (-)	 19.4	 (-)	 2.2	 ITI+aPCC	 NR

	 2	 (-)	 0.3	 (-)	 39.4	 (-)	 25.8	 ITI+aPCC	 PR

	 3	 (-)	 0.3	 (-)	 40	 (-)	 24.5	 ITI+aPCC	 PR	

	 4	 (-)	 0.3	 (-)	 41.4	 (-)	 36.6	 ITI+aPCC	 PR

	 5	 (-)	 0.3	 (-)	 28	 (-)	 19.7	 ITI	 PR

#3	 1	 (-)	 0.4	 (-)	 58.7	 (-)	 49.8	 rFVIIa	 PR

	 2	 (-)	 0.7	 (-)	 36.1	 (-)	 44	 rFVIIa	 PR

#4 	 1	 (-)	 19.9	 (-)	 85.4	 (-)	 51	 rFVIIa	 CR

	 2	 37.5	 < 1.1	 7,5	 < 2	 37.5	 2.3	 rFVIIa	 NR

#5	 1	 2.64	 < 0.2	 2.56	 19.7	 1.72	 12.7	 rFVIIa/aPCC	 NR

	 2	 42.5	 0.5	 50	 0.8	 62.5	 0.5	 rFVIIa/aPCC	 NR

CR: complete response, PR: partial response, NR: no response
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