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Abstract

Objective—Positive HLA-B*5801 carriers are at greater risk of experiencing rare but severe 

allopurinol hypersensitivity syndrome (AHS) (i.e., Stevens-Johnson Syndrome [SJS] and Toxic 

Epidermal Necrolysis [TEN]); however, HLA-B*5801 prevalence and AHS risk vary by race/

ethnicity. We evaluated the cost-effectiveness of HLA-B*5801 testing according to race/ethnicity 

in the US.

Methods—We determined the cost-effectiveness of universal testing for HLA-B*5801 compared 

to no testing prior to the initiation of allopurinol per US major race/ethnicity groups. Using US 

specific data, SJS/TEN risks and HLA-B*5801 prevalences were modeled per race/ethnicity (i.e., 

1/3846 and 0.7% among Caucasians and Hispanics; 1/735 and 3.8% among African Americans; 

1/336 and 7.4% among Asians, respectively). Those who tested positive for HLA-B*5801 received 

febuxostat. Costs, quality-adjusted life-years (QALYs), and incremental cost-effectiveness ratios 

(ICERs) were estimated over a lifetime.

Results—Compared to no testing, universal testing for HLA-B*5801 cost more and was more 

effective for all races/ethnicities. The ICERs varied substantially across racial/ethnic groups, 

following their HLA-B*5801 prevalences. HLA-B*5801 testing was cost-effective for African 
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Americans (ICER $83,450) and Asians (ICER $64,190), but not for Caucasians or Hispanics 

(ICER $183,720), using accepted US willingness-to-pay threshold ($109,000/QALY). Results 

were robust in sensitivity analyses, except that reducing the risk of SJS/TEN by a half made 

testing not cost-effective for all races/ethnicities.

Conclusion—Testing for HLA-B*5801 prior to allopurinol initiation is cost-effective for Asians 

and African Americans, but not for Caucasians or Hispanics in the US. Reducing AHS risk by 

other predictive measures could make HLA-B*5801 testing not cost-effective even among Asians 

and Blacks.
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INTRODUCTION

Although rare, the most feared adverse event associated with allopurinol, the most common 

urate-lowering therapy (ULT), is allopurinol hypersensitivity syndrome (AHS) (i.e., Stevens-

Johnson Syndrome [SJS] and Toxic Epidermal Necrolysis [TEN]). SJS/TEN due to AHS 

almost exclusively occurs within the first few months of starting treatment, frequently 

involves major organs, and can be fatal in up to 32% of cases [1-6]. Those who survive 

SJS/TEN are often left with substantial sequelae of involved organs (e.g., corneal damage 

and renal insufficiency) [1,7]. The 2016 Agency for Healthcare Research and Quality review 

of the evidence on gout care has identified an important research gap about how to further 

minimize the rare but serious adverse events from ULT (e.g., by HLA typing for 

predisposition) in order to improve the benefit/risk profile of therapy and make more 

patients eligible for treatment [8]. As such, there is an unmet need to improve risk 

management and perception of allopurinol safety.

Pharmacogenomic studies have demonstrated that individuals with the human leukocyte 

antigen HLA-B*5801 are at a higher risk of developing SJS/TEN [9-13]. Odds ratios for the 

association between HLA-B*5801 and SJS/TEN have been reported as high as 580 [12,13]. 

The prevalence of HLA-B*5801 has been found to vary by race/ethnicity and geographic 

region. In the US, Caucasians and Hispanics have a low prevalence of HLA-B*5801 (<1%), 

whereas the prevalence is higher among African Americans (3.8%) and Asians (7.4%) 

[1,14].

The 2012 American College of Rheumatology (ACR) guidelines recommend testing for 

HLA-B*5801 prior to the initiation of allopurinol in high-risk patients such as those of 

Korean, Thai, and Han Chinese descent [1]. The guidelines do not address the utility of 

testing among other minority races/ethnic groups or the cost-effectiveness of any of their 

recommendations including HLA-B*5801 testing. To address this key knowledge gap, we 

evaluated the cost-effectiveness of testing for HLA-B*5801 prior to the initiation of 

allopurinol according to race/ethnicity in the US.
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MATERIALS AND METHODS

Model Design and Study Population

We adapted a previously developed Markov model with a cycle length of 1 month to 

evaluate the cost-effectiveness of universal testing for HLA-B*5801 compared to no testing 

prior to the initiation of allopurinol according to race/ethnicity (i.e., Caucasians, Hispanics, 

African Americans, and Asians) in the US [15]. Both options allowed sequential use of 

febuxostat if allopurinol was ineffective or not tolerated. We did not include options with 

universal use of febuxostat as the first urate-lowering therapy, expect for positive HLA-
B*5801 carriers in the testing strategy, as this was not cost-effective (dominated by current 

options) as a first-line treatment strategy in our previous analysis. As per the ACR 

guidelines, allopurinol was not considered as a treatment for positive HLA-B*5801 carriers 

in the testing strategy [1]. In addition, our base-case analysis focused on the use of fixed 

dose allopurinol (300mg) and febuxostat (80mg) as these are the most commonly prescribed 

doses and comparative efficacy data are available directly from source randomized trials 

[16-21]. However, in a sensitivity analysis we evaluated the potential effect of a reduction in 

AHS that could be achieved from using an allopurinol dose up-titration strategy. We 

evaluated costs and quality-adjusted life-years (QALYs) associated with each strategy over 

the life of a cohort of simulated gout patients aged 53 years; characteristics that are 

consistent with the study population of the source clinical trials [18-21].

For each strategy, Figure 1 depicts the testing process, risk of SJS/TEN, and treatment 

assignment. Simulated gout patients in the testing strategy receive a polymerase chain 

reaction test for HLA-B*5801 prior to the initiation of therapy [1]. Patients who test positive 

for HLA-B*5801 are treated with febuxostat. Patients who test negative for HLA-B*5801 
and all patients in the no testing strategy are treated with allopurinol-febuxostat sequential 

therapy. Regardless of strategy, once patients begin allopurinol, they can experience 

SJS/TEN [4]. Patients who experience SJS/TEN face an added risk of death [6]. Patients 

who do not die due to SJS/TEN are switched to febuxostat. Patients who do not die after 

SJS/TEN can develop long-term complications [7]. Finally, patients on allopurinol and 

febuxostat could experience related adverse events as reported in source clinical trials 

(detailed non-SJS/TEN adverse event rates are reported in our prior study) [15,18-21].

As in our published study, [15] we assumed that all patients started with uncontrolled gout at 

the beginning of treatment (Markov model embed in Figure 1). With treatment they could 

become controlled (SUA<6 mg/dl), remain uncontrolled (SUA≥6 mg/dl), discontinue 

treatment and be uncontrolled, or die of age- and sex-related causes. Transitions between 

health states (e.g., moving between uncontrolled on treatment and controlled on treatment) 

were based on data obtained from source clinical trials (detailed transition probabilities are 

reported in our prior study) [15,18-21].

Prevalence of HLA-B*5801 According to Race/Ethnicity and SJS/TEN

Table 1 details model parameters for variables relevant to SJS/TEN. We estimated the 

prevalence of HLA-B*5801 specifically in the US by race/ethnicity (Caucasians and 

Hispanics 0.7%; African Americans 3.8%; and Asians 7.4%) using data from the Allele 
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Frequency Net Database, a global repository for gene frequencies [14]. Allele frequencies, 

especially those for Africans and Asians, are reported to be higher in more homogenous 

nations [14]. Using data from Kim et al. we identified the probability of developing 

hospitalized severe cutaneous adverse reactions (ICD-9-CM 695.1x) in Caucasians 

(0.000294) [4]. We used 2009-2013 data from the National Inpatient Sample (NIS) to 

determine the proportion of patients who had been hospitalized with SJS/TEN and other 

hospitalized cutaneous adverse reactions (ICD-9-CM 695.13-15 and the rest of 695.1x, 

respectively) [22]. NIS provides nationally representative inpatient data on hospitalizations 

in the US, as reported to the Healthcare Costs and Utilization Project. Using the same NIS 

data, we estimated the risk in Hispanics, African Americans, and Asians using rate ratios of 

hospitalized SJS/TEN relative to Caucasians in the US (rate ratio for Hispanics 1.0; African 

Americans: 5.2; Asians: 11.4) [23]. We calculated positive and negative predictive values of 

SJS/TEN based on HLA-B*5801 test characteristics from a meta-analysis performed by the 

US Food and Drug Administration [12].

Health-Related Quality-of-Life

We assigned a health-related quality-of-life weight of 0.35 and 0.53 for individuals who 

experienced SJS/TEN and other hospitalized cutaneous adverse reactions respectively 

(Table 1) [24]. These health-related quality-of-life weights were assumed to persist for the 

length of an SJS/TEN and other hospitalized cutaneous adverse reactions (1 month). After 

SJS/TEN and other hospitalized cutaneous adverse reactions, simulated patients switched to 

febuxostat, but patients who had a SJS/TEN could also experience long-term complications 

(e.g., dry eye syndrome, chronic kidney disease) [7]. We assumed that patients with long-

term complications experienced a health utility of 0.68 [25]. As has been previously done, 

[25,26] we used a multiplicative approach to determine quality of life for controlled and 

uncontrolled patients with long-term complications. Patients who did not experience 

allopurinol SJS/TEN or other hospitalized cutaneous adverse events continued on their 

respective treatment strategy and experienced utilities associated with the effect of each 

strategy [15].

Costs

Costs were evaluated from the perspective of a US healthcare payer and adjusted to reflect 

2016 US dollars using the medical care portion of the Consumer Price Index. The cost of 

testing for HLA-B*5801 by polymerase chain reaction was $129 (CPT code 81381 Centers 

for Medicare & Medicaid Services clinical laboratory fee schedule). We used 2009-2013 

data from the NIS to determine hospital charges of patients who had been hospitalized with 

SJS/TEN and other hospitalized cutaneous adverse reactions [4,22]. We then calculated the 

cost associated with each type of event using cost-to-charge ratios supplied by the NIS. The 

costs of treating SJS/TEN and other hospitalized cutaneous adverse reactions were $45,661 

and $6,180, respectively. Finally, it was estimated to cost $980 annually to manage long-

term complications from SJS/TEN [7,27].

Jutkowitz et al. Page 4

Semin Arthritis Rheum. Author manuscript; available in PMC 2018 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cost-Effectiveness Analysis

To evaluate the incremental-cost effectiveness of testing for HLA-B*5801 we calculated the 

additional cost and benefit of testing compared to no testing (referent). We calculated the 

incremental cost-effectiveness ratio (ICER) by dividing the additional cost by the additional 

benefit to represent the cost per additional QALY gained from testing. All future costs and 

benefits were discounted by 3% annually to account for the time preference of money and 

health. ICERs with a value less than $109,000 per QALY were considered cost-effective, as 

it corresponds with recent recommendations for willingness-to-pay (WTP) thresholds in the 

US [28].

Sensitivity Analyses

To test for the effect of uncertainty on ICERs we conducted 1-way, 2-way, and structural 

sensitivity analyses. Furthermore, we conducted a probabilistic sensitivity analysis to 

evaluate the effect of simultaneous change of input variables. Probabilities and utilities were 

assigned beta distributions. Costs were assigned gamma distributions.

In particular, our sensitivity analyses addressed the impact of reducing the overall risk of 

developing SJS/TEN. For example, it may be possible to stratify the risk of SJS/TEN using 

available non-genetic predictors or slow up-titration of dose (e.g., starting patients on a dose 

of allopurinol 100 mg and then up titrating by 100 mg) [3,29,30]. Under this scenario we 

also examined the impact of up to a 5% increase in cost to account for potential additional 

resource utilization during the titration phase. As our analysis is over a lifetime time horizon, 

the titration phase is relatively short and the estimated cost is small (~1% of total lifetime 

costs). We also addressed the impact of natural variation in the prevalence of HLA-B*5801 
and background SJS/TEN risk simultaneously. Finally, we conducted a structural sensitivity 

analysis assuming HLA-B*5801 predicted risk of SJS/TEN and other hospitalized cutaneous 

adverse reactions.

RESULTS

Base-Case Analyses

Compared to the no testing strategy, the strategy evaluating universal HLAB*5801 testing 

cost more and was more effective for all races/ethnicities that were analyzed (Table 2). 

However, the ICERs varied substantially across racial/ethnic groups depending on the 

prevalence of HLA-B*5801 (Table 2). For Caucasians and Hispanics (HLA-B*5801 
prevalence 0.7%) the ICER of testing compared to no testing was $183,720 per QALY. As 

the prevalence of HLA-B*5801 and risk of SJS/TEN increased, the ICER of testing 

compared to no testing decreased. For African Americans (HLA-B*5801 prevalence 3.8%) 

the ICER was $83,450 per QALY and for Asians (HLA-B*5801 prevalence 7.4%) the ICER 

was $64,190 per QALY. Given a WTP threshold of $109,000 per QALY, testing for African 

Americans and Asians was cost-effective [1,28]

Sensitivity Analyses

For Caucasians, Hispanics, African Americans, and Asians overall results were robust to the 

variation of model parameters in the one-way sensitivity analyses, except for variation in 
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background SJS/TEN risk and the cost of febuxostat (Table 3). Such reductions in the risk 

of SJS/TEN could be achieved from a titration strategy. For African Americans and Asians, 

as the risk of SJS/TEN decreased by half of the base-case risk, the ICER of testing 

approached $137,330 and $109,030 per QALY, respectively. However, for Caucasians and 

Hispanics ICERs were not materially different from that of the base-case analysis. Further, a 

5% increase in cost combined with a 50% reduction in AHS risk did not alter our 

conclusions. Finally, when the cost of febuxostat increased by 50% the ICER of testing for 

African Americans approached $118,000. Change in the price of febuxostat did not 

substantially alter the ICERs for Caucasians and Hispanics or Asians. Results did not change 

materially with variation in health utilities or costs for SJS/TEN or long-term complications. 

Finally, results of our structural sensitivity analysis that assumed HLA-B*5801 predicted 

risk of SJS/TEN and other hospitalized cutaneous adverse reactions were similar to our 

base-case (ICERs for Caucasians/Hispanics $163,200; African Americans $72,010; Asians 

$54,870).

Results from the 2-way sensitivity analysis are presented in Figure 2 and illustrate the 

impact of a simultaneous change in the prevalence of HLA-B*5801 and the cost of testing 

(base-case value $129). As the prevalence of HLA-B*5801 increased, the ICER of testing 

decreased. In the base-case, universal testing was a cost-effective strategy when the 

prevalence of HLA-B*5801 was greater than 1.6% and WTP was $109,000 per QALY. As 

the cost of the test increased, universal testing became less cost-effective. For testing to be 

cost-effective in Caucasians and Hispanics, the test would have to cost less than $52.

Results from the probabilistic sensitivity analysis varying all input variables indicate that at a 

WTP of $109,000 per QALY testing was cost-effective in 9%, 77%, and 88% of simulations 

for Caucasians and Hispanics, African Americans, and Asians, respectively (eFigure 1). The 

25th and 75th percentile ICERs of testing were $131,780 and $226,040 for Caucasians and 

Hispanics, $60,910 and $105,250 for African Americans, and $47,090 and $83,540 for 

Asians.

DISCUSSION

Our objective was to assess the cost-effectiveness of testing for HLA-B*5801 prior to the 

initiation of allopurinol in gout patients according to race/ethnicity in the US. As expected, 

cost-effectiveness varied substantially across racial/ethnic groups, following their HLA-
B*5801 prevalences. HLA-B*5801 testing was cost-effective for African Americans and 

Asians, but not for Caucasians or Hispanics for a WTP of $109,000 per QALY. Overall, 

when the prevalence of HLA-B*5801 is greater than 1.6% testing is cost-effective. These 

cost-effectiveness results support the latest ACR guideline recommendations for Asians and 

Caucasians [1] and further extend to the two largest minority groups in the US, namely 

African Americans and Hispanics. Results also highlight the importance of taking a detailed 

clinical and demographic history to assess patients for increased AHS risk.

In the US the prevalence of HLA-B*5801 in African Americans is 3.8% and our analysis 

suggests that testing in this population is cost-effective. HLA-B*5801 frequency also varies 

within the same race by geographic region. For example, in Black Kenyans the population 
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frequency of HLA-B*5801 is between 7 and 10% [14]. In populations with a high HLA-
B*5801 prevalence, testing is expected to be even more cost-effective, although the results 

of the current analysis are specific to the US reflecting US-specific costs of testing and 

treatment and model parameters.

Similarly, the prevalence of HLA-B*5801 among Asians (i.e., 7.4%) [14] combines many 

diverse US Asian populations into one category. Thus, our results should be interpreted as 

the average effect of these diverse Asian groups, corresponding to the allele frequency 

estimates of HLA-B*5801 among US Asians. To that effect, it should be noted that the US 

Japanese population has a low allele frequency of HLA-B*5801 (0.8%), similar to the 

Japanese in Japan (0.6%)[14]. Thus, although we did not specifically analyze US Japanese 

individuals, we expect that their cost-effectiveness would be similar to that of Caucasians 

and Hispanics.

We are not aware of any previous studies that addressed the cost-effectiveness of HLA-
B*5801 in the US; however, several Asian studies have addressed the topic in their specific 

Asian settings. Testing for HLA-B*5801 was found to be cost-effective in a relatively young 

Thai gout population (base-case age = 30 years) and Korean population with renal 

impairment [25,31]. Although both the Thai and Korean studies did not account for the 

benefit of ULT on gout morbidity in their modeling, unlike our analysis. In contrast, a 

Singapore study using an ethnically weighted prevalence of HLA-B*5801 frequency 

(Chinese, Malays, and Indians) and a sensitivity and specificity of HLA-B*5801 from a 

Chinese study (i.e., 100% and 85%, respectively) reported that the testing is not cost-

effective [32]. Notably, our analyses employed summary sensitivity and specificity estimates 

from a US Food and Drug Administration systematic review and meta-analysis [12]. 

Furthermore, the Singapore study used probenecid as the alternative ULT whenHLA-
B*5801 was positive, whereas our analysis used febuxostat. These differences and a higher 

WTP threshold in our study could explain the differing conclusions.

Overall, our sensitivity analysis results were robust except that of reducing background risk 

of SJS/TEN and increasing the cost of febuxostat. While the risk of SJS/TEN in our base-

case reflected the current average practice, [1,16,17] our sensitivity analyses addressed the 

impact of lowering background SJS/TEN risk through different measures. For example, 

better risk prediction using various markers before engaging in genetic testing can lower the 

overall background risk of SJS/TEN [3,29]. Also, there is further indication that the risk of 

SJS/TEN in all races/ethnicities can be avoided through a slow up-titration of allopurinol 

dose [30]. While this suggests a potential strategy to mitigate SJS/TEN, uric acid achieved 

with this protocol was above the therapeutic level (>7 mg/dL) and urate saturation point. 

Nevertheless, our sensitivity analysis for these scenarios found that halving the risk of 

SJS/TEN increased the ICER associated with testing such that even the ICER exceeded the 

WTP threshold of $109,000 per QALY for African Americans and Asians. These findings 

suggest that if we can lower background SJS/TEN risk enough in a practically 

implementable way, without additional cost incurrence, universal HLA-B*5801 testing 

could become less or even not cost-effective at some point for all races. Future studies 

should quantify the magnitude of potential AHS risk mitigation associated with an up-

titration strategy.
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Finally, it should be noted that our model results are specific to patients where allopurinol is 

considered as a first-line treatment option. In clinical practice, some physicians may already 

bypass allopurinol due specific patient characteristic (e.g., renal failure) and/or the perceived 

risk of AHS. In such cases, HLA-B*5801 testing would not be needed as the physician has 

made an internal calculation regarding the risk of allopurinol.

Our analysis is not without limitations. Our main objective was to address the most 

commonly used urate-lowering therapy (allopurinol-febuxostat sequential therapy). 

However, several other options and strategies of urate-lowering therapy are available, 

including probenecid, combination urate-lowering therapy (for example, allopurinol or 

febuxostat combined with probenecid), and pegloticase. The choice of alterative urate-lower 

therapy and its efficacy relative to allopurinolfebuxostat sequential therapy may impact cost-

effectiveness ratios. Although in the US these options are less commonly prescribed in 

current practice, future comprehensive cost-effectiveness analyses could incorporate them. 

While our study is focused on evaluating the cost-effectiveness of testing for HLA-B*5801 
according to race/ethnicity, there are other potentially important non-genetic risk factors, 

including chronic kidney disease, perhaps female sex, and comorbid cardiovascular disease 

[3-5,29]. In our analyses, the effect of these other risk factors is modeled as a part of the 

underlying background SJS/TEN risk, whose impact is discussed above. Future studies 

should investigate the interaction between multiple risk factors and SJS/TEN risk, as those 

specific source data become available. Finally, this study, like most cost-effectiveness 

studies, is applicable to the population analyzed (i.e., the US); results may not be 

extrapolated to other countries, where costs for testing and treatment differ.

In conclusion, our race/ethnicity-stratified cost-effectiveness analysis suggests that testing 

for HLA-B*5801 prior to allopurinol initiation in the US is cost effective among African 

Americans and Asians, but not among Caucasians or Hispanics. If the overall SJS/TEN risk 

can be reduced, testing for HLA-B*5801 becomes less cost-effective.
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Figure 1. Decision Tree
Figure Legend: Abbreviations: SJS, Stevens-Johnson Syndrome; TEN, Toxic Epidermal 

Necrolysis. The decision tree depicts the testing process, risk of SJS/TEN, and treatment 

assignment following SJS/TEN and other cutaneous reactions. The Markov model depicts 

the model states. Following the testing process, patients enter the model uncontrolled on 

therapy and can transition to controlled on therapy or uncontrolled off therapy.

Patients can die from any state.
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Figure 2. 
Two-way Sensitivity Analysis by Prevalence of HLA*5801 According to Race/Ethnicity and 

the Cost of HLA-B*5801 Test
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Table 1

Model Inputs

Model Estimate Base-Case Estimate (Range) Reference

Prevalence of HLA-B*5801 and Test Characteristics

    Caucasians and Hispanics 0.7% (0.4% – 1.0%) [14]

    African Americans 3.8% (2.0% – 6.0%) [14]

    Asians 7.4% (4.4% – 13.0%) [14]

    Sensitivity 0.8417 (0.75 – 1.00) [12]

    Specificity 0.9538 (0.85 – 1.00) [12]

Probability and Complications of SJS/TEN

    Caucasians and Hispanics

        Probability of SJS/TEN
a 0.00026 (0.00013 – 0.00039) [4]

        Risk of SJS/TEN if HLA-B*5801 Positive 0.00472 (0.00129 – 1.00) Calculated

        Risk of SJS/TEN if HLA-B*5801 Negative 0.00004 (0.00 – 0.00008) Calculated

    African Americans

        Probability of SJS/TEN
b 0.00136 (0.00068 - 0.00204) [4,23]

        Risk of SJS/TEN if HLA-B*5801 Positive 0.02421 (0.00676 – 1.00) Calculated

        Risk of SJS/TEN if HLA-B*5801 Negative 0.00022 (0.00 – 0.00040) Calculated

    Asians

        Probability of SJS/TEN
c 0.00298 (0.00149 – 0.00447) [4,23]

        Risk of SJS/TEN if HLA-B*5801 Positive 0.05164 (0.01472 – 1.00) Calculated

        Risk of SJS/TEN if HLA-B*5801 Negative 0.00050 (0.00 – 0.00087) Calculated

    Probability Death due to SJS/TEN
d 0.30 (0.15 – 0.45) [4]

    Probability Long Term Complications due to SJS/TEN 0.19 (0.10 – 0.29) [7]

Utilitye

    SJS/TEN 0.35 (0.22 – 0.48) [24]

    Other Hospitalized Cutaneous Adverse Reactions 0.53 (0.27 – 0.68) Clinical Assumption

    Long Term Complications from SJS/TEN 0.68 (0.57 – 0.79) [25]

Costs

    HLA-B*5801 Testing $129 ($65 - $258) CPT Code 81381

    SJS/TEN $45,661 ($22,830 - $68,491) [22]

    Other Hospitalized Cutaneous Adverse Reactions $6,180 ($3,090 - $9,270) [22]

    Long Term Complications From SJS/TEN
f $980 ($945 - $1,012) [27]

    Allopurinol
g $72 ($35 - $107) [14]

    Febuxostat
g $2,213 ($1,111 - $3,336) [14]

Abbreviations: SJS, Stevens-Johnson Syndrome; TEN, Toxic Epidermal Necrolysis

a
Risk of SJS/TEN and other hospitalißzed cutaneous adverse reactions is 0.000294 and based on NIS data it was estimated that 0.88 of events are 

SJS/TEN and 0.12 are other hospitalized cutaneous adverse reactions. In the first month of treatment the probability of SJS/TEN and other 
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hospitalized cutaneous adverse reactions is 0.00013, between the 2nd and 6th month the probability is 0.00014, and in the last 6 months the 
probability is 0.00003.

b
Calculated based on a relative risk ratio (5.2) of SJS/TEN in African Americans compared to Caucasians

c
Calculated based on a relative risk ratio (11.4) of SJS/TEN in Asians compared to Caucasians

d
Kim et al. reports a mortality rate of 0.27 for SJS/TEN and other hospitalized cutaneous adverse reactions. We assumed only patients that 

experienced SJS/TEN events could die. The probability of death conditional on experiencing SJS/TEN is 0.30.

e
Multiplicative assumption was made when combing SJS/TEN utilities with gout symptoms. For example, the overall utility of a gout patient with 

long term complications (utility 0.68) and uncontrolled gout on medication (0.70) was 0.476 (0.68 * 0.70).

f
Annual cost of managing long-term complications is $980

g
Annual drug cost
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Table 2

Results from the Base-Case Analysis

Lifetime Costs, $ Incremental Costs, $ QALYs QALYs Gained ICER, $/QALY

Caucasians and Hispanics (Prevalence HLA-B*5801 0.007, SJS/TEN Risk 0.00026)

No testing, initiate allopurinol-febuxostat 
sequential therapy

$23,777 13.2248 Reference

Universal HLA-B*5801 testing $23,966 $189 13.2258 0.0010 $183,720

African Americans (Prevalence HLA-B*5801 0.038, SJS/TEN Risk 0.00136)

No testing, initiate allopurinol-febuxostat 
sequential therapy $23,826 13.2205 Reference

Universal HLA-B*5801 testing $24,280 $454 13.2259 0.0054 $83,450

Asians (Prevalence HLA-B*5801 0.074, SJS/TEN Risk 0.00298)

No testing, initiate allopurinol-febuxostat 
sequential therapy

$23,898 13.2141
Reference

Universal HLA-B*5801 testing $24,648 $750 13.2257 0.0117 $64,190

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; SJS, Stevens-Johnson Syndrome; TEN, Toxic 
Epidermal Necrolysis
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Table 3

One-way Sensitivity Analysis

Caucasians/Hispanics (base-case 
ICER of universal HLA-B*5801 

testing $183,720)

African Americans (base-case 
ICER of universal HLA-B*5801 

testing $83,450)

Asians (base-case ICER of 
universal HLA-B*5801 testing 

$64,190)

Test Characteristics and Probability and Complications of SJS/TEN (base-case; low range, high range)

    Sensitivity (0.8417; 0.74 , 
1.00)

$201,790 $158,930 $91,800 $71,930 $70,680 $55,150

    Specificity (0.9538; 0.85 , 
1.00)

$187,250 $182,420 $85,080 $82,850 $65,470 $63,720

    Death due to SJS/TEN 
(0.30; 0.15 , 0.45)

$261,170 $124,030 $117,470 $65,040 $91,310 $49,840

    Probability of SJS/TEN 
(Caucasians and Hispanics: 
0.00026; 0.00013 , 0.00039) 
(African Americans: 
0.00136; 0.00068 , 0.00204) 
(Asians: 0.00298; 0.00149 , 
0.00447)

$298,140 $131,080 $137,330 $57,820 $109,030 $43,400

    Long Term Complications 
from SJS/TEN (0.19; 0.10 , 
0.29)

$192,580 $175,600 $87,630 $79,620 $67,610 $61,070

Utility (base-case; low range, high range)

    SJS/TEN (0.35; 0.22 , 
0.48)

$183,490 $183,900 $83,350 $83,550 $64,110 $64,270

    Other Hospitalized 
Cutaneous Adverse 
Reactions (0.53; 0.27 , 0.68)

$183,660 $183,750 $83,420 $83,470 $64,170 $64,200

    Long Term Complications 
from SJS/TEN (0.68; 0.57 , 
0.79)

$177,950 $189,870 $80,850 $86,220 $62,130 $66,390

Cost (base-case; low range, high range)

    SJS/TEN ($45,661; 
$22,830 , $68,491)

$187,400 $180,030 $87,100 $79,800 $67,970 $60,410

    Other Hospitalized 
Cutaneous Adverse 
Reactions ($6,180; $3,090 , 
$9,270)

$183,780 $183,650 $83,520 $83,380 $64,260 $64,120

    Long Term Complications 
SJS/TEN ($980; $945 , 
$1,012)

$183,740 $183,710 $83,470 $83,440 $64,210 $64,180

    Allopurinol ($72; $35 , 
$107)

$184,780 $182,730 $84,540 $82,440 $65,170 $63,280

    Febuxostat ($2,213; 
$1,111 , $3,336)

$149,880 $218,350 $48,780 $118,930 $32,800 $96,320

Abbreviations: ICER, incremental costeffectiveness ratio; SJS, Stevens-Johnson Syndrome; TEN, Toxic Epidermal Necrolysis
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