Weekly injection of histaglobulin produces long-term remission in chr...  http://www.nchi.nlm.nih.gov/pmc/articles/PMC4900003/?report=printable

1di 13

AR an official Publicati f
.-\”' "‘1- the Indian Phr:apmg:llzg ogL:céIc%%?:?etD\r c I-_Iclme
(& & H urrent issue
{ @i Indian Journal of o
W%  Pharmacology Submit article
Indian J Pharmacol. 2016 May-Jun; 48(3): 292—-297. PMCID: PMC4900003

doi: 10.4103/0253-7613.182884

Weekly injection of histaglobulin produces long-term remission in chronic

urticaria: A prospective clinical study

Gurumoorthy Rajesh, Subramaniam Keerthi, Kaliaperumal Karthikeyan, and Murugan Venkatesan®

Department of Dermatology, Sri Manakula Vinayagar Medical College and Hospital, Puducherry, India
1Department of Community Medicine, Sri Manakula Vinayagar Medical College and Hospital, Puducherry, India
Correspondence to: Dr. Gurumoorthy Rajesh, E-mail: rkjip@yahoo.co.in

Received 2015 Nov 2; Revised 2016 Feb 24; Accepted 2016 Apr 20.
Copyright : © Indian Journal of Pharmacology

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License,
which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are
licensed under the identical terms.

Abstract

Objective:

Treatment of chronic urticaria (CU) can be difficult in many patients. Achieving long-term remission and
reducing the requirement of antihistamines are vital in CU. The objective of this study was to assess the
effectiveness of injection histaglobulin, a complex of histamine and human immunoglobulin, in producing
relief in patients with CU.

Materials and Methods:

Fifty-one patients with CU were enrolled into this prospective clinical study. Patients were administered 1
ml of injection histaglobulin subcutaneous for 8 consecutive weeks. They were also prescribed tablet
levocetirizine 5 mg to be taken when required (but not more than the permitted dosage). Efficacy was
assessed using urticaria activity score (UAS) which has a maximum score of 33/day, during each weekly
visit. Final assessment was done after 24 weeks.

Results:

Twenty-nine patients had completed the entire 8-week drug regimen. Mean basal UAS was 18.9 + 6.3 and
it reduced to 80.4% by 8 weeks. The angioedema sub-score reduced by 89.8%. Anti-histamine pill burden
also reduced significantly. By 24 weeks of starting the therapy, 23 patients (45%) had attained complete
remission. No adverse effects to the drug were observed.

Conclusions:

Histaglobulin was found to be effective in producing long-term remission and it reduced the antihistamine
requirement as well. Thus, it can serve as an effective alternative to existing treatment modalities.
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Introduction

Chronic urticaria (CU) is defined as urticaria persisting daily or almost daily for more than 6 weeks.[1] The
exact prevalence of CU is unknown. About 0.1-3% of the population are affected by this condition.[2]

Various therapeutic options are available for the treatment of CU. First in the treatment ladder are
nonsedative antihistamines, which are initially started at a low dose. Escalation of the dosage of these
agents and adding a leukotriene antagonist are the next strategies in the management. The use of
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immunomodulators such as cyclosporin, methotrexate, omalizumab, and dapsone is the last resort in
treating this condition.[3]

Ordinary CU has a fluctuating course and often a poor response to drug treatment. It can be challenging to
determine the appropriate medication to suit the patient. The need for long-term and daily intake of these
agents leads to frustration and noncompliance. Treatment options which increase the duration of remission
and those which address the key factors involved in the disease pathogenesis are the need of the hour. In
this context, we assessed the effectiveness of injection histaglobulin, a complex of histamine and human
immunoglobulin, in producing relief in patients with CU.

Materials and Methods

Trial Design

This prospective clinical study was carried out in the dermatology out-patient department (OPD) of our
institute from November 2013 to October 2014. The study was initiated after obtaining the approval of
Institutional Ethics Committee. The study is registered in the Clinical Trials Registry-India the Registration
No.: CTRI1/2015/01/005447.

Patient Selection

Chronic spontaneous urticaria was diagnosed if the patient had a history of daily or almost daily occurrence
of widespread, itchy, spontaneous wheals for a period of 6 weeks or more, with individual lesions lasting
<24 h. Patients younger than 18 years, pregnant and lactating mothers, patients on long-term
immunosuppressants for CU, and those with any other comorbidity were excluded from the study. Possible
physical urticaria such as cold-induced, pressure, heat-contact, solar, dermographic, vibratory, aquagenic,
cholinergic, and drug-induced urticaria were excluded from the study.

Sample Size Calculation

Based on the study by Tseng et al., the minimum target sample size was calculated to be 51.[4] This was
calculated to estimate the mean urticaria activity score (UAS) score after 8 weeks of treatment for CU with
90% power and 5% probability of Type 1 error, a standard deviation (SD) of 3.5 for this parameter, the
absolute error as 1.00, and considering possible 10% dropouts. Thus, after screening 91 patients with CU
who visited the OPD during the study period, 51 patients were enrolled into the study.

Baseline Evaluation

Informed consent was obtained from the patients and baseline evaluation was done. This comprised a
detailed history regarding the duration, severity, diurnal variation of lesions, presence or absence of
angioedema, any systemic comorbidities, such as thyroid disorders, diabetes mellitus, or hypertension, and
any concomitant drug use by the patient, and a history suggestive of any physical form of urticaria or
urticarial vasculitis. Female patients’ status on pregnancy or lactation was also noted. This was followed by
a clinical examination of the patient. Elicitation of dermographism, blood pressure cuff for delayed
pressure urticaria, vibratory motor for vibration-induced urticaria, hot water test tube for cholinergic
urticaria, and ice cube test for cold-induced urticaria were performed, wherever appropriate to exclude
physical urticaria in suspected cases. The baseline UAS was calculated, and the number and type of oral
antihistamine the patient was taking in the past week were noted. Routine investigations such as complete
blood count with differential count, urine routine examination, stool examination for ova and cysts, thyroid
profile, and renal and liver function tests, were done for subjects. An autologous serum skin test (ASST)
was then performed as per the standard procedure,[5] accordingly patients were divided into subgroups as
ASST +ve patients and ASST —ve patients.

Treatment Schedule and Follow-up
Histaglobulin

The patients were then administered a subcutaneous injection of 1 ml histaglobulin (HISTOGLOB®
manufactured by Bharat Serums and Vaccines Ltd, Maharashtra, India), which is a combination of human
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normal immunoglobulin (12 mg) and histamine dihydrochloride (0.15 mcg).[6]

The recruited patients were administered 1 ml of histaglobulin subcutaneously over the arm, weekly for 8
consecutive weeks. Patients were also prescribed rescue medication (tablet levocetirizine 5 mg) to be taken
when required, not exceeding the permitted daily dosage. During each weekly visit, the response to
treatment was assessed using UAS. The number of rescue medications taken in the past week was also
noted. Final assessment was done at 24" week of starting the therapy.

Urticaria activity score

The UAS used by Tseng et al. was used, which assessed the severity of both urticaria and angioedema.[4] It
assessed four parameters, namely, the wheal, erythema, pruritus, and angioedema. The wheal, erythema,
and angioedema were scored based on number, size, and duration. Pruritus was scored based on its
intensity and duration. The sum of the scores was calculated and the maximum score would be 33/day.
Each patient was provided with an urticaria daily sheet, which was modified to suit the needs of our rural
study population. Patients were instructed to make entries on a daily basis to be reviewed at each weekly
visit. The UAS was assessed weekly and subcutaneous injection procedure was repeated for a period of 8
weeks. At the end of 8 weeks of therapy, patients were instructed to review in the OPD if symptoms
reappear. A telephonic interview of disease status was conducted at 241 week.

End Points

The primary end point was reduction in UAS after 8 weeks of injection histaglobulin. The proportion of
patients who achieved complete remission at 24 weeks of therapy was noted. The baseline UAS was
calculated as an average of daily scores for the 7 days preceding the screening visit. Similarly, during each
visit, UAS was calculated as an average of daily scores for the preceding 7 days. Secondary end points
were weekly reduction in UAS and its rate of reduction during the follow-up visits. The time until 50%
reduction from the baseline in the severity score was noted. Reduction in the requirement of anti-histamine
tablets was also noted.

Statistical Analysis

Data were entered and analyzed using SPSS Inc (Released 2007. Version 16.0. Chicago). Frequency,
proportion, mean, and SD were calculated. Unpaired t-test was used to compare the means between the
groups and Wilcoxon signed rank test was used to compare the pre- and post-treatment UAS scores.
Friedman’s analysis of variance was used for analyzing repeated measures quantitative data. Pre- and
post-treatment values were compared for subjects whose complete data set was available. Post hoc power
analysis was done using G*Power 3.1.9.2 [Franz Faul, Universitat Kiel, Germany: G*Power software,
2014].

Results

Study Population

Of the 91 patients who were diagnosed with CU during the study period, 51 patients were included in the
study. Of them, 48 patients completed at least 4 weeks and 29 went on to complete the stipulated 8 weeks
of treatment. The reasons for withdrawal were complete resolution of symptoms within 4 weeks of starting
treatment in seven patients, inadequate response in seven patients, and for other unspecified reasons in

eight patients [Figure 1].

Among them, 37 were female and 14 were male (male:female = 1:2.6). The mean age (= SD) of patients
was 37.2 + 13.1. Of the total patients, 49% (n = 25) had urticaria alone and 51% (n = 26) had urticaria with
angioedema. Mean duration of the disease was 15.8 + 18.7 months. Basal ASST was negative in 22 patients
(43.1%) and positive in 29 patients (56.9%). The mean basal UAS recorded at the time of screening visit
was 18.9 + 6.3. The baseline UAS was higher among the ASST-positive patients (19.8 + 5.7) when
compared to ASST-negative patients (17.8. £6.9). Mean baseline angioedema score was 4.9 + 2.6. Mean
number of antihistamines taken per week by patients at baseline evaluation was 7.0 + 6.7 [Table 1].
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Efficacy End Points
Urticaria activity score

Mean UAS value reduced from 18.9 + 6.3 to 3.7 £ 5.4 (80.4% reduction) by 8 weeks. Among the 29
patients who completed therapy, complete remission (UAS = 0) was observed in 14 patients at 8 weeks.
Excellent response (>75% reduction) was observed in 21 patients; good response (51-75% reduction) in
one patient; moderate response (25-50% reduction) in six patients; and poor response (<25% reduction) in
one patient. By 24 weeks of starting the therapy, 23 patients (45%) had attained complete remission, of
which 17 patients had completed the prescribed regimen of 8 weeks. Remaining six patients had taken at
least 4 weekly injections continuously.

Rate of treatment response and other end points

We observed a significant reduction in the UAS score during each week. Onset of response was observed in
the 15" week. More than 50% of the reduction in the mean UAS was achieved by the 2" week. Reduction
in mean UAS observed during each week was found to be statistically significant by Friedman test for
repeated measures [Table 2 and Figure 2].

Among ASST-positive patients, the mean UAS reduced from 19.8 £ 5.7 to 3.8 £ 5.8 (80.8% reduction) and
among ASST-negative patients, it reduced from 17.80 + 6.9 to 3.5 + 4.9 (80.3% reduction). The difference
in response between these two groups was not statistically significant (P = 0.85). With respect to the
duration of treatment, the patients were grouped into those who were symptomatic for 6 months or less (14
patients) and those with symptoms for more than 6 months (15 patients). The scores reduced by 86.6% and
74.7% in Group 1 and Group 2, respectively (P = 0.17). Angioedema score also reduced from 4.9 + 2.6 to
0.5 £ 1.7 at the end of treatment (P = 0.002). The mean number of antihistamine tablets required per week
reduced from 7.0 + 6.6 at the start to 1.54 + 1.7 after 8 weeks (P < 0.001). At 24 weeks, 22 patients were
completely off for antihistamines. The summary of all end points is given in Table 3.

None of the patients reported any adverse effect either during or after the treatment. Among the 14 patients
who achieved complete remission during 8 weeks of treatment, urticaria symptoms had relapsed in two
patients at 241 week of follow-up. However, urticaria activity continued to remain at a low level among the
study subjects (3.5 £ 5.4).

Discussion

CU is a perennial health problem that affects the quality of life of patients. Nonsedating antihistamines
remain the main stay of treatment of CU.[3,7,8,9] Although it provides immediate relief from symptoms, it
does not alter the immunopathogenesis or the natural course of the disease. There remains a challenge to
find a drug which provides long-term benefit by acting on early steps in the immunological cascade,
thereby preventing the attacks of urticaria.

Various immunological agents that are being used are oral corticosteroids, cyclosporine, methotrexate,
intravenous immunoglobulin, omalizumab, tacrolimus, etc., Studies supporting the use of these drugs are
limited, and the side effect profile of all these drugs is also not favorable.[8]

Immunotherapies such as allergen-specific immunotherapy, autologous serum therapy, and autologous
whole blood therapy have also been used with moderate success. Generation of anti-idiotype antibodies to
various mast cell degranulating agents has been proposed as the mechanism of action of immunotherapy.
[4,10,11]

In this context, histaglobulin, a sterile preparation of histamine dihydrochloride coupled to active protein
fraction extracted from human blood (gamma globulin) in strictly defined proportions, is a useful
alternative. Gamma globulin used in HISTOGLOB® i tested negative for hepatitis b surface antigen,
HIV-1, 2 antibodies, and hepatitis C virus-ribonucleic acid by polymerase chain reaction as declared by the
manufacturer.[6]

The exact mechanism of action of histaglobulin is poorly understood. Histaglobulin is capable of eliciting
an immunological response with the production of highly potent antihistaminic antibodies. The
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anti-histamine antibodies formed will neutralize the released histamine and eliminate urticaria effectively.
Repeated doses of histaglobulin increase the antibody titer, for which it is recommended to administer
doses every 6 months to maintain optimal titer of antibody.[6,12] Patients may have to take 6 monthly
injections till complete clinical remission is achieved. Further studies with longer follow-up period are
required to find out the long-term requirement of such doses. Further, in a study done on mice,
subcutataneous injection of a complex of histamine and mouse gamma globulin (myG) markedly reduced
the allergen induced eosinophil accumulation in their peritoneum. When administered alone, neither
histamine nor myG produced any effect on eosinophil accumulation. Histamine and globulin have been
shown to regulate eosinophil function through their specific receptor. The exact mechanism of inhibition of
eosinophil accumulation is not known. The following mechanisms were considered by authors to explain
the inhibition of peritoneal eosinophil accumulation. By preferentially suppressing eosinophil chemotaxis,
by inducing apoptosis of eosinophils, by selectively inhibiting late antigen-4, vascular cell adhesion
molecule, or both, and by suppressing maturation of eosinophils in bone marrow.[13]

Histaglobulin has been widely used in the treatment of allergic rhinitis. It is also used in various allergic
disorders such as asthma, atopic dermatitis, CU, erythema multiforme, and cutaneous drug allergy.[14]
There is a lack of well-designed studies on its efficacy in CU. Gushchin et al. reported positive results
among forty patients with CU after administering six subcutaneous injections of histaglobulin.[15]

The role of corticosteroids in CU is limited. However, for acute exacerbation of chronic spontaneous
urticaria, a short course of corticosteroids (3—7 days) was found to be helpful.[7,8,16] As per the recent
European Academy of Allergy and Clinical Immunology (EACCI) guidelines, the strength of
recommendation for steroids is weak. It is also limited by various dose- and time-dependent side effects.[9]

Cyclosporin has a better risk-benefit ratio compared to steroids. It is recommended only for patients with
severe disease refractory to any dose of antihistamines.[9] Various studies have established the
effectiveness of low-dose cyclosporin.[17] Yet its serious side effects (nephrotoxicity and hypertension)
and the requirement to monitor the blood pressure, renal function, and electrolytes precludes its use as the
standard treatment for CU.[7]

Efficacy and tolerance of omalizumab have been well demonstrated in various randomized control trials
(RCTs).[18] One such trial conducted by Maurer et al. demonstrated good efficacy at monthly doses of 150
mg and 300 mg over a 12-week period with low toxicity.[19] However, the quality of evidence is very low
and the strength of recommendation for this drug is also weak, as per the EACCI guidelines.[9]

There are no RCTs published on the usage of methotrexate. A retrospective analysis conducted by Perez et
al. concluded that it can be used in chronic steroid-dependent urticaria and should be considered as an
alternative to other third-line drugs, such as cyclosporin.[20]

There are two studies from India which demonstrated the efficacy of autologous serum therapy in reducing
the severity of urticaria and the number of antihistamines required.[10,21] Another study by Majid et al.
did not show favorable results.[22] Table 4 compares the effectiveness of various immunological agents
from various studies.

This study proves the effectiveness of weekly histaglobulin injection in producing long-term relief among
patients with CU. The drug produced 80% reduction in the disease activity by 8 weeks. Complete
long-term remission was achieved in 45% of patients who were enrolled into the study. The drug had its
onset of action from the 15t week onward while more than 50% reduction in disease activity was observed
by the 2" week of follow-up. The overall weekly requirement of oral antihistamine reduced to <2/week
and the effect of histaglobulin persisted even after 4 months of stopping the therapy. The long-term effect
was evident from the sustained low levels of UAS scores and remission observed among 23 patients at 24
weeks.

Limitations

This study was not designed to study the effect of histaglobulin in comparison with that of a placebo or a
standard treatment. Lack of a control arm in this study is a limiting factor that was governed by ethical
concerns. All patients included in the study suffered from CU and were highly symptomatic. Administering
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a placebo to these patients would raise ethical concerns. However, controlled prospective studies need to be
carried out to establish the efficacy of this drug. Though there was a dropout of subjects, post hoc power
analysis showed no compromise in the power of the study (power [1- B err prob] = 99.97).

Conclusions

Patients of CU perceived a significant improvement in symptoms during the treatment period and it
produced long-term remission too. No adverse effects were observed with the drug. Histaglobulin may thus
be a viable alternative to the existing treatment modalities.
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Figure 1

Chronic urticaria patients
screened for eligibility - 91

v

Included: 51

Excluded: 40 (not
eligible - 26;
did not give
consent - 14)

ASST +ve: 29

b

Flow of study participants

ASST —ve: 22

Paired analysis done for: 29
(drop out due to inadequate
response - 7; drop out due to
complete resolution - 7; other
reasons - 8)
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Table 1

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900003/?report=printable

Characteristic

Baseline value

Mean age (years)
Female: male
Urticaria with angioedema (%)
Urticaria without angioedema (%)
Mean duration (months)
ASST status (%)
Number of ASST-positive patients
Mumber of ASST-negative patients
Mean baseline UAS
Basal UAS among ASST-positive patients
Basal UAS among ASST-negative patients
Mean angioedema score
Mean number of antihistamines taken per
week
Total dropout
Dropout due to resolution
Dropout due to inadequate response
Dropout due to unspecified reasons

37.2+13.1
2.6:1
26 (49)
25 (51)

15.8+18.7

29 (56.9)
22 (43.1)
18.9+6.3
19.8457
17.846.9
49126
7.0£6.6

22
7

ASST=Autologous serum skin test, UAS=Urticaria activity score

Baseline demographic and clinical characteristics of the subjects
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Table 2
UAS MeantSD* Number of patients
UAS at the start 18.9+6.3 51
UAS at 1% week 10.2+7.0 51
UAS at 27 week 7.346.0 51
UAS at 3 week 6.545.7 50
UAS at 41 week 6.4+6.9 48
UAS at 5% week 6.1+6.1 43
UAS at 6" week 6.1+6.4 35
UAS at 71 week 3348 25
UAS at 8" week 37454 29
UAS at 24" week 35154 38

*P=0.001 for within group comparison of UAS for each week using Friedman's test.
UAS=Urticaria activity score, SD=5tandard deviation

Weekly reduction in urticaria activity score during the study period
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Figure 2

30
25
amtsmMean UAS

20

15

Meanweekly UAS

10

-0

Weeks

Serial means of urticaria activity score recorded during each week
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Table 3

Treatment end point Before treatment After treatment Percentage reduction 2>

Mean LIAS 18946 3 AT+E4 an4d <1001
UAS in ASS|-positive patierts 19445 f Juth Y g0.8 <0.001
UAS in ASST-negalive palients 17.816.9 3.5:4.9 80.3 =0.001
UAS in patients with disease durafion <€ manths 10,9159 25143 as.6 <0.001
UAS in patients with disease durafion =€ manths 19.0+6.8 4.8+€.2 7473 <0.001
Angioedema score 49+2 6 0517 898 0.002
Rescue medication 7.0+6.6 15817 78.0 <0.001

A55T=Autclogous serum skin test, UAS=Uticaria acivity scorz

Summary of end points
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Weekly injection of histaglobulin produces long-term remission in chr...

13 di 13

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900003/?report=printable

Table 4
Source Intervention Duration of Type of study Onsetof Treatment Follow-up Relapse rate Side effects
treatment action response duration
fweeks)

Mavrer et af "% T-injection 12 weeks RCT 1*week Dose-dependent. 16 100% Diarrhea,
amalizumah UAS reducead by infertinns,
75mg 44% in 300 mg cough, epis@sis
150 mg groun. 53%

300 mg - onca 0 shower remission
4 weeks
C-placcbo

Grattan ef al 2 T-tahlet 4 weeks RCT Hdays RR% were 74 AI8 responders G| upser,
cyclosporine responders headache,

4 magikg/day flu-like

C-placebo symptoms, lzg
cramps, UR/,
hypertrichosis

ODonnell eral# Wlg 0.4 mo/ka/day 5 days Prospective 2 weeks 7/70 patients 24 310 Headache,

clinical sludy responded, UAS Mu-like
reduced by £8% symptoms,
phlebitis

Perez et al Pl Tablet methotrexate 3 weeks to  Retrospective 3 weeks 1210 respondad; MNA MNA Hair thirning,
5-0 mg'week =6 months  case note study UAS reduced by fatigue

0%

Tseng ef al ¥ Autologous whole 8 weeks Retrospective MNA 11120 patients 24 MHA il
blood - weekly review responded
subcutaneous
injections

Debbarman et a/ I T_autslogous serum 9 weeks RCT 5 weeks UAS reduced by 24 MNA Nil
theraoy - weekly (M 83%
injections
C-normal saline as
placebo

Mesent study Injection 0 weeks Mrospective 1 week UAS reduced by 24 214 responders Nil
histaglobulin clinical study 800%;
subcutaneous 45% showed
weekly complete

remissinn

[VIg=Intravenous immuncglobulin. RCT=Randomizec contrclled trial, NA, Mot available, UAS=Urticaria actvity score, IM=Intramuscular, Gl=Gastrointestinal

Summary of features of other drugs from various studies in comparison with the present study
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