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Highlights

e Success rate of drug desensitization was favorable in non-IgE mediated reaction to
antituberculosis drugs.
e The allergic reactions following failed desensitization were generally not severe.

e There was no evidence of clinical drug resistance in the patients who had completed

desensitization.

e Desensitization in severe allergic reaction should be carefully conducted with close

monitoring.

Abstract

Objective:

To evaluate the outcomes of antituberculosis drug desensitization.

Design:

This was a retrospective study. Inclusion criteria were as follows: age >18 years,
documented tuberculosis infection, a previous cutaneous allergic reaction to
antituberculosis drugs, and having undergone drug desensitization between January 2003

and March 2014. Definition of allergic reactions to antituberculosis drugs included (1) a



temporal relationship between drug use and allergic reaction; (2) improvement of allergic
reaction after drug withdrawal; (3) recurrence of allergic reaction after reintroduction of

only the offending drug; and (4) absence of other causes.

Results:

A total of 19 desensitization procedures were performed. The drugs used for these
procedures were isoniazid (n = 7), rifampicin (n = 6) or ethambutol (n = 6). Of note, severe
allergic reactions (Stevens-Johnson syndrome (n = 4), erythema multiforme (n = 3), and
drug rash with eosinophilia and systemic syndrome (n = 1)) were included. All patients
underwent resolution of the previous allergic reactions before desensitization. Median
duration of desensitization was 18 days. Success rate was 78.9%. The allergic reactions

following failed desensitization were not severe; most were maculopapular rashes.
Conclusion:

The desensitization protocol for antituberculosis drugs was associated with high success

rate, and the individuals who failed desensitization experienced mild allergic reactions.

Keywords: Desensitization; tuberculosis; antituberculosis; Stevens-Johnson syndrome;
rechallenge; allergic reaction; drug allergy; delayedtype

Introduction

Tuberculosis infection is still a significant health problem worldwide. One major challenge in

tuberculosis treatment is allergic reactions, which are found in 4-6% of cases (Schaberg et al,,



1996, Small et al,, 1991, Tan et al,, 2007, Yee et al.,, 2003). The prevalence of cutaneous allergic
reactions to each first-line antituberculous drug is 2-5« for pyrazinamide, 1.2-2% for rifampicin,
1-1 2+ for isoniazid and 0.3-1.4+ for ethambutol (Schaberg et al., 1996, Tan et al,, 2007, Yee et

al., 2003

Patients who have had an allergic reaction to a first-line drug generally receive second-line
antituberculous treatment (such as streptomycin or quinolone). However, cutaneous allergic
reactions have also been reported for streptomycin and quinolone Johannes et al., 2007,

Lehloenya et al.,, 2011).

Antituberculous drug desensitization is an optional treatment for patients who have had allergic
reactions to antituberculous treatment, especially those who have had allergic reactions to both

first-line and second-line antituberculous drugs.

Drug desensitization or tolerance induction)is defined as a “procedure describing the induction
of a clinical tolerance to a drug responsible for previous allergic reaction-. (Scherer et al., 2013,

Drug desensitization can be accomplished with the administration of incremental doses of an

allergic substance, and it is only indicated in specific situations in which an alternate non-cross-
reacting drug cannot be prescribed. Joint Task Force on Practice et al, 2010) Drug
desensitization is generally contraindicated in serious non-lgE-mediated reactions, such as
Stevens-Johnson syndrome (SJS). However, it can be carefully performed in patients with a
severe non-IgE-mediated reaction such as SJS) if the benefit of treatment outweighs the risk of

a severe reaction. Joint Task Force on Practice et al,, 2010)



There have been several retrospective reports on antituberculous drug desensitization (Buergin
etal, 2006, Holland et al., 1990, Horne and Grant, 1963, Kim et al., 2003, Kura and Hira, 2001,
Thong et al,, 2014). Most of them were case reports describing 1-3 patients (Buergin et al., 2006,
Holland et al.,, 1990, Horne and Grant, 1963, Kim et al., 2003, Kura and Hira, 2001). Thong BY
reported that 11 patients underwent sequential desensitization-rechallenge for antituberculosis

allergy; however, the report did not show the relationships with the suspected drugs that induced

allergic reactions (Thong et al, 2014). The results of tuberculosis treatment after drug

desensitization are also important because there was a case report showing that isoniazid

resistance may develop during desensitization (Horne and Grant, 1963).

The objective of this study was to describe both the short- and long-term results of

antituberculosis drug desensitization.

Methods

Study population

This retrospective cohort study was conducted at both the Bamrasnaradura Infectious Diseases

Institute, Nonthaburi, Thailand and Yanhee General Hospital, Bangkok, Thailand. A total of 25

medical records from subjects who had undergone antituberculosis drug desensitization were

retrieved from a database and reviewed (Figure 1). The study ended on May 31, 2014.



The inclusion criteria were as follows: (1) age >18 years; (2) presence of a tuberculosis infection,
defined as clinical signs and symptoms suggestive of tuberculosis with either a) Mycobacterium
tuberculosis identified in a clinical specimen (such as via a positive test for acid-fast bacilli
(AFB), a molecular assay or culture), or by signs and symptoms suggestive of tuberculosis
improvement after receiving antituberculosis treatment; (3) having had a cutaneous allergic
reaction to an antituberculosis drug, with a certain relationship; and &) having undergone
antituberculosis drug desensitization between January 2003 and March 2014. The definition of
«certain~ allergic reaction to antituberculosis drugs was as follows: (1) temporal relationship
between drug use and allergic reaction; (2) improvement of allergic reaction after drug
withdrawal or dose reduction; (3) recurrence of allergic reaction after reintroduction of only the
offending drug; and &) absence of other causes. The exclusion criteria were as follows: (1)
medical records were destroyed or lost and (2) there was evidence that the subject was not

infected with Mycobacterium tuberculosis, such as a culture of a clinical specimen revealing

atypical mycobacteria.

The study was approved by the Institutional Review Board of Bamrasnaradura Infectious

Diseases Institute and the Ethics Committee of Yanhee General Hospital.

Antituberculosis drug desensitization protocol
The desensitization protocol used in this study was modified from a previous report (Kura and
Hira, 2001) and an immunotherapy schedule for inhalant immunotherapy (Cox et al,, 2011). The

principles were as follows: (1) start with a very low initial drug concentration and (2) increase



the drug dose at a low concentration rapidly and at a high concentration slowly, as shown in

Table 1.

Pharmacists were responsible for the preparations for drug desensitization. The drug solution

for desensitization was stored at 4°C in a refrigerator for less than two days because of drug

instability.

Data collection and statistical analysis
All data were collected from medical records, including (1)demographic features, (2)the clinical
characteristics of tuberculosis, (3) the clinical features of the allergic reactions to

antituberculosis drugs, and ) the results of tuberculosis treatment.

Default to antituberculosis treatment was defined as stopping antituberculosis drugs for more

than two months.

Treatment completion was defined as receiving antituberculosis drugs for an appropriate
duration according to tuberculosis guidelines and the decision of the doctor to stop the

antituberculosis treatment due to clinical recovery.

The desensitization outcome was classified as a failure if there was an allergic reaction to a
drug after drug desensitization or if the patient or doctor decided to stop the antituberculosis

drug after desensitization because of a reaction. However, we classified the outcome as an
adverse event of desensitization, or «treating through (Scherer et al,, 2013y, if there was an

allergic reaction after drug desensitization and the reaction improved without stopping the drug.



The primary outcome was the success rate of antituberculosis drug desensitization, and the
secondary outcome was the cure rate of tuberculosis in patients who underwent antituberculosis

drug desensitization.

The data were analyzed based on descriptive statistics and non-parametric tests, as appropriate.

All comparisons were 2-sided, and p <0.05 was considered statistically significant.

Results

Participants and baseline demographic features
Figure 1 shows the profile of the study cohort. A total of 13 patients were enrolled, 11 of whom

underwent drug desensitization at the Bamrasnaradura Infectious Diseases Institute and 2 of

whom underwent drug desensitization at Yanhee General Hospital.

One patient was still receiving antituberculosis treatment at the end of the cohort study. The

duration of antituberculosis treatment after drug desensitization was one month for this patient.

The demographic features of the enrolled patients are reported in Table 2. Most patients had
HIV/AIDS 84.6%). All the 13 enrolled patients were new cases of tuberculosis. Ten patients had

clinical signs and symptoms suggestive of tuberculosis, with Mycobacterium tuberculosis
identified based on clinical specimens, and 3 patients had signs and symptoms suggestive of

tuberculosis improvement after receiving antituberculosis treatment. Of note, only two patients

had resistance to antituberculosis drugs at baseline. The median (nterquartile range (QR)



duration of receiving combined antituberculosis regimens that included three or more drugs

before starting drug desensitization was 36 (22-55) days.

Figure 2 shows details of antituberculosis drug regimens and their adverse events of each

patients.

Results of antituberculosis drug desensitization
Figure 1 and 2 shows the results of the desensitization. Among the 13 enrolled patients, 34
antituberculosis drug desensitization procedures were performed. However, we excluded 15

desensitizations because the allergic reactions were not certainly related to the antituberculosis

drugs. Ultimately, 19 antituberculosis drug desensitizations were included in the evaluation.

Details of the antituberculosis drug desensitizations are shown in Table 3. Notably, previous

severe allergic reactions to antituberculosis drugs that were the subject of later desensitization

are as follows: Stevens-Johnson syndrome (SJS) (n = 4) or erythema multiforme EM) (n = 3),

and drug rash with eosinophilia and systemic syndrome (DRESS) n =1).

Seventy-nine percent of the desensitization procedures were performed with close observation
in the specialized ward for tuberculosis in the hospital. All patients underwent clear resolution
of the previous allergic reaction before drug desensitization. The median number of steps in the
desensitization protocol was 30, and the median duration of desensitization was 18 days (Table
3). After desensitization, the drugs that were administered to all patients were the same as those

administered in standard practice.



The success rate of desensitization was 789«; however, there were 4 cases of failed
antituberculosis drug desensitization isoniazid, n =2; and ethambutol, n=2) (Figure 1, 2). The
allergic reactions that resulted from failed desensitization were not severe. Of the 4 patients

who failed drug desensitization, three patients had reactions during outpatient service and

decided to stop the drug desensitization when maculopapular rashes occurred. Only one patient
failed drug desensitization during hospitalization. This patient had a maculopapular rash and
conjunctivitis after receiving ethambutol at 32 milligrams (mg) on the fifth day after starting
drug desensitization. The allergic reaction resolved after the patient received ophthalmic
medications and oral prednisolone at 0.5 mg/kg of body weight for 5 days. The median (IQR)

duration from starting drug desensitization to failing the desensitization was 20 (3-38) days.

The patients who started desensitization with an initial concentration of the drug of 1:100,000

or lower did not fail the desensitization, as shown in Table 3.

During antituberculosis drug desensitization, 8 desensitization procedures involved the
continuous use of antihistamines, and two desensitization events involved the use of systemic

steroids (Table 3). The success rate of desensitization with the use of antihistamines or systemic
steroids did not differ from that without antihistamine or systemic steroid use (80.0% Vs 76.9%,

respectively, p =1.000).

Antituberculosis drug desensitization in severe allergic reactions

We defined severe allergic reactions as SJS (n = 4), EM (n =3) or DRESS (n =1) (Table 3,

Figure 2). Seven patients had severe allergic reactions to antituberculosis drugs. Only one of

10



these patients was not infected with HIV. The offending drugs that induced these severe

reactions were isoniazid (n =2), rifampicin (n = 3), and ethambutol (n =3).

In a subgroup analysis of the patients with severe allergic reactions (EM/SJS or DRESS, n -8,
and those with mild reactions (maculopapular rash + fever, n = 11), the success rate of drug

desensitization in patients with severe allergic reactions tended to be lower than that in patients

with mild reactions 62 5% vs 86.7%, respectively, p =0.297). The duration of desensitization, the

number of steps in the desensitization protocol, and the type of antituberculosis drug were not

significantly different between the groups in the subgroup analysis.

Adverse events during desensitization
Five adverse events occurred during drug desensitization. These events were localized

maculopapular rashes that occurred approximately 7 days after starting drug desensitization

(Figure 1.

All the patients who had adverse events during drug desensitization, which were maculopapular
rashes, continued the desensitization by decreasing the dose of the drug for at least 3 days or

until the rash disappeared and then resumed the desensitization procedure. For example, after

one patient developed a maculopapular rash while receiving isoniazid at 100 mg in 10 mL of
water, we decreased the concentration of isoniazid to 100 mg in 100 mL of water twice daily

until the rash disappeared. When the rash was resolved, we increased the drug concentration

again from isoniazid to 100 mg in 100 mL of water to the targeted drug dose as formerly

planned. Oral antihistamines could be used during this period, but no patients received systemic

steroids to treat these reactions.
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Results of antituberculosis treatment

Figure 1 shows the results of antituberculosis treatment after drug desensitization. Of the 13
patients who underwent antituberculosis drug desensitization, 2 patients died approximately 1-
2 months after they finished the antituberculosis drug desensitization protocol. These two

patients were infected with HIV, were naive to antiretroviral treatment, and died from PCP and

hepatoma.

Ten (76.9%) patients completed antituberculosis treatment and were cured. The median (IQR)
duration of antituberculosis treatment after the desensitization of these 10 patients was 105
(7.8-13.5 months. There was no clinical evidence of drug-resistant tuberculosis in either the
patients who completed antituberculosis treatment (n = 10) or those who died after drug

desensitization (n = 2).

Discussion

The drug desensitization of patients who have had a non IgE mediated reaction and have no

alternate drug to use can be carefully conducted in the hospital. The success rate in the study
was approximately 789+, and the success rate of desensitization in the patients who
experienced a severe allergic reaction (such as SJS, EM or DRESS)tended to be lower than that
in the patients with a mild reaction. Allergic reactions due to the failure of antituberculosis drug

desensitization were not severe; most of them were maculopapular rashes. The long-term results

12



of tuberculosis in the patients who tolerated antituberculosis drug desensitization were

excellent, and there was no clinical evidence of drug-resistant tuberculosis.

The patch test was reported to be a diagnostic tool for delayed-type allergic reactions to
antituberculosis drugs (Arruti et al., 2016, Goday et al., 1990, Lehloenya et al.,, 2016, Ozkaya,
2013, Rebollo et al,, 2001). The concern about this test is systemic adverse reactions (Lee et al

2010, Lehloenya et al.,, 2016), and its result was often drug- and reaction-specific; therefore, a

negative result may not be useful (Thong, 2011). The lymphocyte toxicity assay or lymphocyte

transformation assay is another diagnostic tool in this situation and was reported previously

(Schreiber et al., 1999). Both the patch test and lymphocyte toxicity assay were not available in

our hospital during the study period.

According to the guidelines of the American Academy of Allergy, Asthma and Immunology,

«For certain conditions «e.g., SJS, TEN, exfoliative dermatitis), desensitization is generally
contraindicated, with rare exceptions, such as when the benefit of treatment of a life-threatening
ilness outweighs the risk of a potentially life-threatening reaction Joint Task Force on Practice
et al,, 2010)". Moreover, there have been reports of desensitization in severe non-IgE-mediated

allergic reactions (such as SJS) with antituberculosis drugs (Kura and Hira, 2001, Thong et al ,

2014 and other drugs (Douglas et al,, 1997, Minor et al., 2012). In this report, the reasons to

desensitize patients with severe types of allergic reaction were as follows: (1) there was no
alternative available for treatment, as evidenced by second-line antituberculosis drugs (such as
streptomycin and ofloxacin) having already been introduced in these patients, followed by later

drug-associated allergic reactions; (2)an alternative second-line antituberculosis treatment (such

13



as ethionamide, p-aminosalicylic acid, or D-cycloserine) was not generally available and was
reserved for multidrug-resistant tuberculosis; and (3) desensitization drugs, such as isoniazid
and rifampicin, were superior to alternative second-line drugs. Additionally, we reduced the

risk of desensitization by close monitoring in the specialized ward for tuberculosis, the
desensitization protocol started at very low drug concentrations, and the increase in drug dosing

was quite slow compared to other reports (Thong et al., 2014). The success rate of drug
desensitization in patients with previous severe drug reactions (such as SJS, EM or DRESS)
was 76.9%. Those who failed drug desensitization had only mild allergic reactions, and only one

patient had both a maculopapular rash and conjunctivitis.

There is no consensus about using antihistamines or corticosteroids as pre-medications for drug
desensitization (Scherer et al., 2013). In the present study, the success rate of the patients who

used daily antihistamines or systemic steroids during desensitization did not differ from that of

the patients who did not use these treatments. The indications for the use of antihistamines and

steroids in these patients are to relieve allergic symptoms from previous drug reactions or from

skin diseases, such as pruritic papular eruption (PPE) in HIV-infected patients.

Generally, acquired drug-resistant tuberculosis may occur when (1) there is a period of
inadequate antituberculosis regimen use and (2) there is a large population of Mycobacterium
tuberculosis (such as in pulmonary cavities). Horne NW (Horne and Grant, 1963) described two

patients who had pulmonary tuberculosis and developed isoniazid resistance after

antituberculosis drug desensitization. However, in the present study, none of the patients who

underwent desensitization and completed antituberculosis treatment had any clinical evidence

of drug-resistant tuberculosis, possibly because they had already received combined
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antituberculosis treatments (which consisted of three or four drugs) for a median of 36 days. In
an expert's opinion, if a patient infected with tuberculosis received appropriate combined drug

treatment for longer than 2 weeks, the number of infectious organisms would be significantly

decreased, and the patient could be non-infectious to other people. In one study, the rate of

sputum conversion from positive for AFB to negative in patients infected with pulmonary

tuberculosis who received combined antituberculosis treatments was 71« during the first four

weeks after drug treatment (Bawri et al., 2008).

Regarding this report, drug desensitization might be an option for tuberculosis-infected patients
who have had delayed-type allergic reactions to antituberculosis drugs, especially for those who
have already received antituberculosis treatment for at least 2-4 weeks and have no alternative
drugs. Antituberculosis drug desensitization could be performed as follows: @) initial dilution
of the drug in sterile water at 1.100,000 or lower; (b) a duration of desensitization of
approximately 14 days; (c) hospitalization; and (d) close monitoring for 30-40 days after drug
desensitization was completed. If the patient has a mild allergic reaction to the drug (or «treating
through~ (Scherer et al., 2013)) during desensitization, the dose of the drug should be reduced
for at least three days or until the allergic reaction is resolved. Antihistamines can be used to

decrease the symptoms of this drug-associated allergic reaction.

Because severe allergic reactions such as SJS, EM or DRESS) can occur during

antituberculosis drug desensitization, patients should be supervised by an allergist and closely

monitored in the hospital. Pulmonologists or infectious disease specialists should determine the

risks and benefits of desensitization of the culprit drug and design the subsequent
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antituberculosis drug regimen and the appropriate duration of treatment before starting

desensitization.

The limitations of this study are as follows: (1) causality assessments of allergic reactions to
antituberculosis drugs were not included in the in vivo or in vitro laboratory tests; (2) the data
set was incomplete, including limited results of tuberculosis treatment; (3) retrospective data
were used; and 4) the desensitization procedure was not validated. These limitations should be

carefully considered when interpreting the data.

In conclusion, drug desensitization in patients who had experienced a delayed-type
hypersensitivity reaction to antituberculosis drugs was associated with a high success rate.

However, mild allergic reactions were found in the cases of failed desensitization.
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Figure legends

Figure 1
Figurel. Study cohort of the enrolled patients

AE, adverse event; CMV, cytomegalovirus; IQR, interquartile range; MP, maculopapular;

PCP, Pneumocystis carinii pneumonia or Pneumocystis jiroveci pneumonia,

& Median duration from receiving antituberculosis drug regimen to starting desensitization
was 72 (IQR 57-145) days. However, median duration of receiving three or more
antituberculosis drugs was 36 (IQR 22-55) days.

b defined as follows: (1) time relationships between drug use and allergic reaction; (2)
improvement of allergic reaction after drug withdrawal or dose reduction; (3) recurrence of
allergic reaction after reintroduction of only the offending drug; and &) Absence of other
causes®™®

¢ of the 13 patients enrolled, 9 patients underwent desensitization for one antituberculosis
drug; 3 patients, for two antituberculosis drugs; and one patient, for two antituberculosis
drugs and re-desensitized them again because of desensitization failure

4 defined as an allergic reaction that appeared after drug desensitization and improved without
stopping the drug desensitization

¢ defined as an allergic reaction that appeared during or after drug desensitization and that
caused the patient or doctor to decide to stop the drug

" defined as stopping antituberculosis drugs for more than two months

9 defined as receiving antituberculosis drugs for an appropriate duration according to current
tuberculosis guidelines, with a doctor deciding to stop the antituberculosis treatment due to
clinical recovery
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Figure 2
Figure 2: Details of each enrolled patient about antituberculosis drugs that were

prescribed before and after desensitization.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; C, Ciprofloxacin; DRESS,
drug reaction with eosinophilia and systemic syndrome; E, Ethambutol; EM, erythema
multiforme; GrC, graded challenge; I, Isoniazid; L, Levofloxacin; MP, maculopapular rash;
O, Ofloxacin; R, Rifampicin; S, Streptomycin; SJS, Stevens-Johnson syndrome;

Z, Pyrazinamide

4scale for measuring duration on diagram of each patient, it is equal to 30 days.

b defined as follows: (1) time relationships between drug use and allergic reaction; (2
improvement of allergic reaction after drug withdrawal or dose reduction; (3) recurrence of
allergic reaction after reintroduction of only the offending drug; and &) Absence of other
causes®®

“name of antituberculosis drugs that were desensitized in each subject. For example, subject
No.1 received desensitization for isoniazid, ethambutol and ofloxacin, respectively.

ddefined as an allergic reaction that appeared after drug desensitization and improved without
stopping the drug desensitization

®the subject No.4 had maculopapular rash after starting ethambutol desensitization for eight

days, however the rash was disappeared later by reducing drug concentration and using oral
antihistamine (treating trough). After finishing the ethambutol desensitization for four days

day 26, he had maculopapular rash and he stopped ethambutol by himself at home. After

the rash disappeared, his primary doctor prescribed him for isoniazid, rifampicin, and
pyrazinamide, respectively, by graded challenge. He received these antituberculosis drugs for

6 months without allergic reaction.
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Database (n =25)

- Medical records that were destroyed (n=2)
Exclude _ Subjects who did not have history of
previous antituberculous dmg allergy with
certain relationship (n=10)2

Enrollment (n= 13)

Receiving antituberculosis medications
a

ys

IQR 57 - 145

Median 72 da;

Antituberculous Drug Desensitization

(n=34)

Receiving antituberculosis treatment
after drug desensitization

Default (n=1) f
Death from PCP (n=1)
Still receiving treatment

@=1)

IQR7.75-13.5

Median 10.5 months

g
Treatment complete (n=10)

IQR 7.25 - 60.75

Median 13 months

End of the study
May 31, 2014

-Live (n=9)
- Death from Hepatoma (n= 1)

Total number of desensitization

Analyzed only those allergic reactions that were certainly b
related to the antituberculosis drugs

Exclude (n=15)

Antituberculous drug desensitization (n = 19)c

Adverse events (Treating trough)g
- localized MP rash
n=8§,42.1%
median (IQR) time to AE 6.5 (5-7.8) days

Sucessful desensitization Failed Desensitization ©
n=15,78.9% n=4,21.1%

- Allergic reaction during failure
MPrash,n=3
MP rash with conjunctivitis, n =1

- Median (IQR) duration from desensitization

to failure 12 (2.5-21.5) days

- Concentration of drug during desensitzation failure
1:10, n=1
1:1000,n=1
tablet, n=2

23



| 30 days ?
]R|ZE ]ZFll I(l)E 031|0E
4 J | P
Subject# 1 . | o5 duye | | | D ion [L E, O]°

Treating t:mugh‘l :E

Certain allergic to E R indced jaundice DRESS DRESS Treament after desensitization: [OE
FevertMPrash Fevert+MP rash
E +AST1259  +AST 251 + Eosinophilia
g CROE Sy
<] =] -
S 2] -1 H F e -
Cortain allergio to 1 MPrash MPrash MP rash o censiization:
+fever +fever
m
8 e 2
& =2l - m
P iR AR &

Subject# 3 .

I — | | Desensitization [E, R, Z, 1]
ertain : SIS MPrash MPrash MP rash Treament after desensitization: ERZ
¢ lergiotol Failure to isoniazid desensitization with MP rash
Rz off RZE
Subi ect# 4 | | Desensitization [E]
Certain allergic to E | Treating trough : E e
EM Treament after desensitization: IRZ
Failure to ethambuthol desensitization with MP rash
IRZE 103 days OSE I0SE off IOSE
Subject# 5 I o 1 - I I Desensitization [I, R]
Certain allergic to R MP rash/fever MP rash/fever Treating trough : R
Treament after desensitization: IR
N o«
3 % iooso B B
+ o9 o9 =
E %;I::IIHI'IHE% 28 88 = Ha“]% 't
Subiect? 6 | ] | [ [ 1] I D itization [1, O, E]
T T T 1 T T 1 )El
CorminallorgictoE ~ MPrash MP rash MPrash MPrash MPrash =~ MPrash  MPrash Treament after desensitization: IOE
E E - 2w
8 E <8 5H B
Subjecttt 7 '—H— 1 Descasitization [1, ]
: i = = = = Treament after desensitization: IRE
Certain allergic to LR E] E & ] R
& & & & a8
= =2 = = =F - o
= e =
S .8 5.8 s g
172]
(Smera]- LT T et i
Subject# 8 T 1 1 1 L JE | Desensitization [E, I]
. . B MP rash from Treament after desensitization: IEC
Certain allergic to L, E Fg 5 '@ g Fg failuredesensitization B
g+ 0§ 0§ B &
5 g
1<) —
5 g & gy
Subiect# 9! } Y 4 | Desensizsion [, K]
Certain allergic to L R MPrash M EM feating trongh : T

Treament after desensitization: RO

m
” 5.8
m =
% %T g
Sub'iect# 10 || I I ?wensiﬁz:::mk[& LE]
y Ny Teating trough :
c allergicto R MPrash SIS Treament after desensitization: [RE
IRZE OSE
Subject# 11 l I | i | Desensitization [1, R]
Certal < Treating trough : R
allergic to R SIS SIS Treament after desensitization: IRC
-]
m
ol
&Mm#nl i ] | Desensitization [1, B, R]
Coertain allergic to R = - o Treament after desensitization: IREQ
| 2 |
£ g
IRZE OSE

Subi’ect# 13 l I l I | Desensitization [E, I, R]

- - Treating trough : I
Certainallergicto LE  yp gy SIS Troament after desensitization: IRC
Failure to ethambuthol desensitization
with MP rash-+conjunctivitis

24



Table 1 Example of a successful rifampicin desensitization protocol in a patient who had SJS
due to rifampicin?

Day fromstart Time Dose (mg) Preparation
Day 1 9.00 am 0.0003 1 cc of RFP 300 mg (tablet) in water 1,000,000 cc
6:00 pm 0.0009 3 cc of RFP 300 mg tablet) in water 1,000,000 cc
Day 2 9.00 am 0.003 1 cc of RFP 300 mg (tablet) in water 100,000 cc
6:00 pm 0.009 3 cc of RFP 300 mg tablet) in water 100,000 cc
Day 3 9.00 am 0.03 1 cc of RFP 300 mg (tablet) in water 10,000 cc
6:00 pm 0.09 3 cc of RFP 300 mg tablet) in water 10,000 cc
Day 4 9.00 am 03 1 cc of RFP 300 mg tablet) in water 1,000 cc
6:00 pm 09 3 cc of RFP 300 mg tablet) in water 1,000 cc
Day 5 9.00 am 3 1 cc of RFP 300 mg (tablet)in water 100 cc
6:00 pm 6 2 cc of RFP 300 mg ablet) in water 100 cc
Day 6 9.00 am 12 4 cc of RFP 300 mg tablet) in water 100 cc
6:00 pm 24 8 cc of RFP 300 mg tablet) in water 100 cc
Day 7 9.00 am 30 1 cc of RFP 300 mg (tablet) in water 10 cc
6:00 pm 60 2 cc of RFP 300 mg (tablet) in water 10 cc
Day 8 9.00 am 90 3 cc of RFP 300 mg tablet) in water 10 cc
6:00 pm 120 4 cc of RFP 300 mg tablet)in water 10 cc
Day 9 9.00 am 150 5 cc of RFP 300 mg ablet) in water 10 cc
6:00 pm 180 6 cc of RFP 300 mg tablet)in water 10 cc
Day 10 9.00 am 210 7 cc of RFP 300 mg (tablet) in water 10 cc
6:00 pm 240 8 cc of RFP 300 mg (tablet)in water 10 cc
Day 11 9.00 am 240 8 cc of RFP 300 mg tablet) in water 10 cc
6:00 pm 240 8 cc of RFP 300 mg tablet) in water 10 cc
Day 12-13 9:.00 am 300 1 tablet of RFP 300 mg (tablet)
Day 14 9.00 am 450 1 tablet of RFP 450 mg (tablet)
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RFP, rifampicin; SJS, Stevens-Johnson syndrome

& protocols for ethambutol and isoniazid desensitization were generally done with the same
manner like this example. The important keys are as follows: (1) starting at very low

concentration @bout dilute one tablet of the drug into 10,000 to 10,000,000 mL of water
according to previous allergic reactiony; (2)increase the drug dose rapidly at a low concentration
and slowly at a high concentration; and (3) keep the diluted drug at 4°C and use it within two
days.
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Table 2 Baseline demographic features before drug desensitization (n =13)

Demographic features Results

Median (IQR) age, years 43 (35-50)
Male sex, n (%) 9 (69.2%)
HIV positive, n (%) 11 (84.6%)

- Median (IQR) baseline CD4 cell count (cell/uL)

- Antiretroviral treatment, n (%)

Tuberculosis manifestations
New case
Site of infection
- Pulmonary, n (%)
- Extrapulmonary, n (%)
- Disseminated, n (%)
Result of mycobacterial sensitivity testing
- Resistance to a low concentration of INH, n (%)

- Resistance to streptomycin, n (%)

Baseline laboratory characteristics
HBsA(g positive, n (%)

Anti HCV positive, n (%)

Median (IQR) hematocrit, %
Median (IQR) creatinine, mg/dL
Median (IQR) AST, U/uL

Median (IQR) ALT, U/uL
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104 (26-308)

1(9.1%)

13 (100%)

6 (46.2%)
2(15.4%)

5 (38.5%)

1(7.7%)

1 (7.7%)

1(7.7%)
2(15.4%)
37 (33-41)
0.7 (0.6-0.9)
28 (18-34)

36 (19-51)



ACCEPTED MANUSCRIPT

ALT, alanine aminotransferase; AST, aspartate aminotransferase; INH, isoniazid;
IQR, interquartile range; HBsA(g, hepatitis B surface antigen, HCV, hepatitis C virus
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Table 3 Details of antituberculous drug desensitization (n =19)

Desensitization Outcome

Details Overall Success Failure?
Drugs for desensitization

- INH, n (%) 7 (36.8%) 5 2

- RFP, n (%) 6 (31.6%) 6 0

- EMB, n (%) 6 (31.6%) 4 2
Previous allergic reaction to drugs for
desensitization

- MP rash = fever, n (%) 11 (57.9%) 10 1

- EM, n (%) 3 (15.8%) 2 1

- SIS, n (%) 4 (21.1%) 2 2

- DRESS, n (%) 1(5.3%) 1 0
HIV status

- Anti HIV positive 17 (89.5%) 13 4

- Anti HIV negative 2 (10.5%) 2 0
Median  (IQR) 18 (14-21) 18 (14-22) 11 (3.5-19)

desensitization, days
Median (IQR) steps of desensitization 30 (25-33) 31 (25-37) 20 (7-30)

protocol, n
Frequency of desensitization per day

- Twice per day, n (%) 19 (100%) 15 4
Hospitalization ®, n (%) 15 (78.9%) 13 2
Median  (IQR)
concentration of each drug, x 10 mg

- INH 5.0(0.3-10.0) NA NA

- RFP 4.5 (0.2-45) NA NA

- EMB 40 (28-40) NA NA

29



Initial dilution of the drug in sterile

water ©
- 1:10,000,000, n (%) 1(5.3%) 1 0
- 1:1,000,000, n (%) 3 (15.8%) 3 0
- 1:100,000, n (%) 4 (21.4%) 4 0
- 1:10,000, n (%) 10 (52.6%) 6 4
- 1:1,000, n (%) 1 (5.3%) 1 0

Antihistamine use

- Continuous 9, n (%) 8 (42.1%) 6 2
- As needed, n (%) 3 (15.8%) 3 0
Systemic steroid use ©, n (%) 2 (10.5%) 2 0

DRESS, drug rash with eosinophilia and systemic syndrome; EM, erythema multiforme; EMB,
ethambutol; INH, isoniazid; IQR, interquartile range; MP, maculopapular; RFP, rifampicin;
SJS, Stevens-Johnson syndrome

& The desensitization outcome was classified as a failure if there was an allergic reaction to a
drug after drug desensitization and if the patient or doctor decided to stop the
antituberculosis drug after desensitization because of the reaction.

The reason of hospitalization was to closely monitor patients during drug desensitization

¢ Initial dilution of desensitization drug in the tablet form in sterile water, e.g, INH, 100
mgtablet; RFP, 300 or 450 mgtablet; and EMB, 400 mgtablet

indications for the use of antihistamine continuously were to relieve allergic symptoms from
skin diseases, such as pruritic papular eruption (PPE) in HIV-infected patients

¢ indication for the use of systemic steroids in these patients was to relieve allergic symptoms
from previous drug reactions
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