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ABSTRACT -- Purpose: Data on immune reconstitution inflammatory syndrome (IRIS), despite being a 

widely recognized complication of antiretroviral therapy, remain limited. The objective of the present study 

was to evaluate the time-to-onset and factors affecting clinical outcomes of IRIS in people living with HIV 

(PLWH) using data from the Japanese Adverse Drug Event Report (JADER) database. Methods: Data of 

PLWH who developed IRIS as an adverse event were extracted from the JADER database. Cases with the data 

of both the start date of anti-HIV drug therapy and date of IRIS onset were included in the study. The survey 

items included sex, age, anti-HIV drug use, IRIS-compatible events, time-to-onset of IRIS, and clinical 

outcome. The time-to-onset of IRIS was evaluated in relation to anchor drug use. Overall, 79 cases were 

included in the analysis. Results: The median (range) time-to-onset of IRIS was 29 (1–365) days, and it 

differed significantly between IRIS-compatible events (P = 0.029). In particular, the time-to-onset of 

Pneumocystis pneumonia-IRIS was the shortest among the IRIS-compatible events (median [range]: 12 [5–

301] days). Age ≥ 50 years at IRIS onset appeared to be related to the poor clinical outcomes of IRIS in PLWH 

(P = 0.048). The use of integrase strand transfer inhibitors did not affect the time-to-onset of IRIS or clinical 

outcome of IRIS in PLWH. Conclusion: This analysis based on the data from the JADER database revealed 

that IRIS-compatible events were related to the time-to-onset of IRIS and that patients older than 50 years had 

poorer clinical outcomes of IRIS. This finding will be useful for healthcare professionals when considering 

medications for patients with HIV infection/AIDS and for the management of IRIS. 

 

 

INTRODUCTION 

 

Antiretroviral therapy (ART) reduces plasma HIV-

viral load (VL) and improves the CD4+ T-cell count 

in people living with HIV (PLWH) (1, 2). The 

immunological changes induced by ART are 

associated with a reduced frequency of opportunistic 

infections (OIs) and prolonged survival. 

Consequently, in recent years, the life expectancy of 

PLWH has gradually improved to that of populations 

without HIV (3). However, ART can elicit an 

inflammatory response, referred to as immune 

reconstitution inflammatory syndrome (IRIS) (4). 

IRIS results from an exaggerated inflammatory 

reaction to various antigenic stimuli following the 

initiation of ART (4). IRIS can manifest as 

“paradoxical” IRIS, in which an OI diagnosed before 

ART initially responds to treatment but worsens after 

ART initiation, or “unmasking” IRIS, in which a 

disease that is not clinically evident before ART is 

induced upon its initiation, often with unusual or 

florid inflammatory features in association with 

rapid restoration of pathogen-specific immune 

responses (5). Although IRIS is a well-established 

entity, there are uncertainties regarding its etiology 

and management. Several studies have reported the 

incidence of IRIS and identified risk factors for its 

onset, including low CD4+ T-cell count, high plasma 

HIV-VL, the magnitude and rate of CD4+ T-cell 

reconstitution, and plasma HIV-VL reduction 

following ART initiation (5-10). However, only a 

few studies have focused on the time-to-onset and 

factors affecting clinical outcome of IRIS, 

particularly, in Japan. 

 In recent years, studies have utilized data from 

the Japan Adverse Drug Event Reporting (JADER) 

database (11, 12), a national spontaneous reporting 

database in Japan. As of December 2019, the JADER 

database contained reports of more than 500,000 

specific patients, including many involving PLWH. 
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In addition, many records in this database include the 

start date of drug administration and/or the date of 

adverse event occurrence. 

 In the present study, we searched the JADER 

database and analyzed the data to clarify the time-to-

onset and factors affecting clinical outcomes of IRIS 

in PLWH. 

 

METHODS 

 

Data source and survey content 

Data available in the JADER database between April 

2004 and October 2018 were obtained from the 

Pharmaceuticals and Medical Devices Agency 

(PMDA) website 

(https://www.pmda.go.jp/safety/info-

services/drugs/adr-info/suspected-adr/0003.html). 

The JADER database has four data sets: patient 

demographic information (demo), drug information 

(drug), adverse event (reac), and medical history 

(hist). In the JADER database, age is rounded to the 

nearest 10 units. For this analysis, we defined “young” 

individuals as those assigned to the “20s,” “30s,” and 

“40s,” and “older” individuals as those assigned to 

the “50s,” “60s,” “70s,” “80s,” “90s,” and “100s” 

based on the WHO/CDC definition for older age (13). 

This is because there is some evidence to suggest that 

HIV infection accelerates at least some of the age-

related processes (14-16). Missing data were denoted 

as “unknown.” In some cases, age was registered as 

being within a particular age group (for example, 

newborn, infant, or older) or a period of pregnancy, 

and data for such cases were also denoted as 

“unknown.” The adverse events in “reac” are based 

on preferred terms (PT) in the Medical Dictionary for 

Regulatory Activities/Japanese version (MedDRA/J).  

 Data in which PLWH who developed IRIS as 

an adverse event were extracted from the overall data. 

Among these data, cases that included both the start 

date of anti-HIV drug therapy and the date of IRIS 

onset were surveyed. The following adverse events 

related to IRIS in MedDRA/J version 21.0 were 

adopted: “Mycobacterium avium complex immune 

restoration disease” (PT code: 10058449), “Immune 

reconstitution inflammatory syndrome” (PT code: 

10065042), “Immune reconstitution inflammatory 

syndrome-associated Kaposi's sarcoma” (PT code: 

10072796), and “Immune reconstitution 

inflammatory syndrome-associated tuberculosis” 

(PT code: 10072797). The survey parameters 

included sex, age, anti-HIV drug use, IRIS-

compatible event, time-to-onset of IRIS, and clinical 

outcome.  

 In cases where IRIS was reported as an adverse 

event, other adverse events reported on the same day 

were regarded as IRIS-compatible events, and when 

no adverse event was reported on the same day, it 

was regarded as “unknown.” Conversely, in cases 

where “Mycobacterium avium complex immune 

restoration disease,” “Immune reconstitution 

inflammatory syndrome-associated Kaposi's 

sarcoma,” or “Immune reconstitution inflammatory 

syndrome-associated tuberculosis” were reported as 

an adverse event, nontuberculous mycobacteria 

(NTM) infection, Kaposi's sarcoma (KS), and 

tuberculosis (TB) were considered IRIS-compatible 

events, respectively. 

 The time-to-onset of IRIS was evaluated in 

relation to the use of anchor drug and was calculated 

as follows: “date of IRIS onset” - “date of start of 

anchor drug” + 1 (Figure 1). A maximum of 365 days 

was used as the date of onset when the period to IRIS 

onset was 1 year or more. Protease inhibitors (PIs) 

(atazanavir, darunavir, fosamprenavir, indinavir, 

lopinavir, and nelfinavir), non-nucleoside reverse 

transcriptase inhibitors (NNRTIs) (efavirenz, 

nevirapine, and rilpivirine), and integrase strand 

transfer inhibitors (INSTIs) (dolutegravir, 

elvitegravir, and raltegravir) were adopted as anchor 

drugs. 

 Any patient who developed two IRIS-

compatible events on different days was counted as 

two cases. For reported clinical outcomes of IRIS-

compatible events, we considered “unrecovered,” 

“death,” or “sequelae,” to represent cases with “poor 

outcomes,” and “recovery” or “remission” to 

represent cases with “good outcomes.” 

 

Statistical analysis 

Time-to-onset of IRIS among groups (sex, age group, 

anchor drug class, and IRIS-compatible events) was 

compared using the Wilcoxon rank-sum test or 

Kruskal–Wallis test. For analysis of factors affecting 

clinical outcomes in patients with IRIS, Fisher's 

exact test was used. For factors with P-value < 0.1, 

multivariate logistic regression analyses were 

subsequently conducted to determine odds ratios for 

poor outcomes. EZR (Saitama Medical Center, Jichi 

Medical University, Saitama, Japan) (17), a 

graphical user interface for R (The R Foundation for 

Statistical Computing, Vienna, Austria) was used. It 

is a modified version of R commander designed to 

add statistical functions (P < 0.05). 

 

RESULTS 

 

Study population 

Between April 2004 and October 2018, 305 IRIS 

cases involving PLWH were reported, of which 79 

met  the  criteria of  this study (Figure 2).  The 

https://www.pmda.go.jp/safety/info-services/drugs/adr-info/suspected-adr/0003.html
https://www.pmda.go.jp/safety/info-services/drugs/adr-info/suspected-adr/0003.html
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Figure 1. Method used to calculate the time-to-onset of 

IRIS. A, NRTI and the anchor drug were initiated or 

changed at the same time; B, NRTI was changed; C, the 

anchor drug was changed. Keys: IRIS, immune 

reconstitution inflammatory syndrome; NRTI, 

nucleoside/nucleotide reverse transcriptase inhibitor. 

 

characteristics of these cases are shown in Table 1. 

Males accounted for 73 cases (92.4%) and older 

patients accounted for 55 (69.6%) cases. PI (39 cases 

[49.4%]) was the most frequently used anchor drug 

at IRIS onset. However, in recent years, INSTIs 

accounted for a majority of IRIS cases (Figure 3). 

The most frequently reported IRIS-compatible 

events were NTM infection (13 cases) followed by 

cytomegalovirus (CMV) infection (12 cases) and 

Pneumocystis pneumonia (PCP) (11 cases). There 

were three cases of central nervous system (CNS)-

IRIS (cerebral toxoplasmosis, 2 cases; central 

nervous system tuberculosis, 1 case). The IRIS-

compatible event was not reported in 16 cases 

(20.3%). Ten cases (12.7%) had a poor clinical 

outcome. 

 

Comparison of the time-to-onset of IRIS 

In all cases (n = 79), the median (range) time-to-

onset of IRIS was 29 (1–365) days. Table 2 shows 

the time-to-onset of IRIS by sex, age group, anchor 

drug class, and IRIS-compatible event. A 

comparison of the time-to-onset of IRIS by sex and 

age revealed no significant differences. There was no 

significant difference in the time-to-onset of IRIS 

among the various anchor drugs used. However, the 

use of PI tended to increase the time-to-onset of IRIS 

compared with the use of other anchor drugs. The 

time-to-onset of IRIS differed significantly between 

IRIS-compatible events (P = 0.029). Particularly, the 

median (range) time-to-onset of PCP was 12 (5–301) 

days, which was the shortest among all IRIS-

compatible events: NTM infection (median [range] 

13 [1–250] days), CMV infection (34.5 [2–80] days), 

hepatitis B (HB) (50 [29–302] days), herpes zoster 

(HZ) (78 [37–134] days), TB (14 [14–238] days), 

and KS (74 [14–143] days). 

 

 
Figure 2. Procedure for selecting cases for analysis. IRIS: 

immune reconstitution inflammatory syndrome 

 
Figure 3. Temporal trends in the onset of IRIS and 

the ART regimens used. IRIS, immune 

reconstitution inflammatory syndrome; NRTI, 

nucleoside/nucleotide reverse transcriptase 

inhibitor; PI, protease inhibitor; NNRTI, non-

nucleoside reverse transcriptase inhibitor; INSTI, 

integrase strand transfer inhibitor. 
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Table 1. Characteristics of the 79 IRIS cases 

identified in the JADER database. 

Characteristic Cases, n (%) 

Sex  

Male 73 (92.4) 

Female 6 (7.6) 

Age groupa  

Young 55 (69.6) 

Older 16 (20.3) 

ART regimen  

2NRTI + PI 38 (48.1) 

2NRTI + NNRTI 8 (10.1) 

2NRTI + INSTI 31 (39.2) 

2NRTI + PI + INSTI 1 (1.3) 

3NRTI 1 (1.3) 

IRIS-compatible eventb 

NTM infection 13 (16.5) 

CMV infection 12 (15.2) 

PCP 11 (13.9) 

HB 7 (8.9) 

HZ 4 (5.1) 

TB 3 (3.8) 

KS 3 (3.8) 

Others/Unknown 27 (34.2) 

Clinical outcomes of IRIS 

Recovery 26 (32.9) 

Remission 43 (54.4) 

Sequelae 0 (0.0) 

Unrecovered 9 (11.4) 

Death 1 (1.3) 
aData for age were missing for eight cases.  bIn one case, 

HB and KS developed as IRIS on the same day. Therefore, 

the sum of the percentages is not 100. ART, antiretroviral 

therapy; NRTI, nucleoside/nucleotide reverse 

transcriptase inhibitor; PI, protease inhibitor; NNRTI, 

non-nucleoside reverse transcriptase inhibitor; INSTI, 

integrase strand transfer inhibitor; NTM, nontuberculous 

mycobacteria; CMV, cytomegalovirus; PCP, 

Pneumocystis pneumonia; HB, hepatitis B; HZ, herpes 

zoster; TB, tuberculosis; KS, Kaposi's sarcoma 

 

 

Factors affecting the clinical outcome of IRIS 

Table 3 shows the results of the univariate and 

multivariate analyses of factors affecting the clinical 

outcomes of IRIS. The univariate analysis revealed 

that older patients (50 years and over) and the use of 

PI were factors related to poor outcomes (P = 0.040, 

P = 0.048, respectively). There was no significant 

difference in the time-to-onset of IRIS between the 

poor outcome and good outcome groups. However, 

the poor outcome group tended to include a higher 

proportion of patients with a time-to-onset of IRIS of 

14 days or less. A multivariate logistic regression 

analysis using a forced entry method was performed 

to examine factors with P-values < 0.1 in the 

univariate analysis. A significant difference was 

found in the older individuals (50 years and older) 

(adjusted odds ratio: 4.353, 95% confidence interval 

[CI]: 1.014–19.116, P = 0.048) (Table 2). The use of 

PI was a significant factor in the univariate analysis 

but not in the multivariate analysis. 

 

DISCUSSION 

 

This analysis based on data from the JADER 

database revealed that IRIS-compatible events were 

related to the time-to-onset of IRIS and that older 

patients had poor clinical outcomes of IRIS. A meta-

analysis of cohort studies concluded that IRIS occurs 

in 13% of PLWH following the effective initiation of 

ART (18). In addition, it has been reported that IRIS 

onset may be associated with death or hospitalization 

(19, 20). Therefore, identification of the time-to-

onset and factors affecting clinical outcomes of IRIS 

is of high clinical relevance. To clarify these factors, 

we searched the JADER database and analyzed the 

extracted data. 

 We found that IRIS-compatible events were 

related to the time-to-onset of IRIS. Particularly, the 

time-to-onset of PCP-IRIS was the shortest relative 

to other IRIS-compatible events (median [range] 12 

[5–301] days). The time-to-onset of PCP-IRIS was 

similar to that reported previously (21). These results 

alert healthcare professionals about the rapid 

development of PCP-IRIS following the initiation of 

ART. In addition, the present study revealed the 

time-to-onset of several other IRIS-compatible 

events. Information about the timing of each IRIS-

compatible event will significantly contribute to its 

appropriate treatment. 

 In the present study, age ≥ 50 years at IRIS 

onset was found to be a factor related to poor clinical 

outcomes. Ratnam et al. reported that patients with 

an IRIS event, compared with patients without an 

IRIS event, were younger at the time of ART 

initiation (8). Thus, the factors affecting the onset 

and clinical outcome of IRIS may differ. Several 

studies have shown that older patients with HIV who 

initiate ART  are less responsive to  CD4+ T cells  

compared with younger patients (22-24). The 

difference in the speed and extent of CD4+ T-cell 

recovery with age may affect the onset and clinical 

prognosis of IRIS. Therefore, careful observation 

and strict management are needed for older patients 

at IRIS onset. Conversely, an IRIS-compatible event 

was not identified as a factor associated with the 

clinical outcomes of  IRIS in the present study. This
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Table 2. Comparison of the time-to-onset of IRIS among different patient groups. 

 

Characteristic Number of cases Median days (range) P-value 

Sex   0.667 

Male 73 29 (1–365)  

Female 6 31.5 (8–250)  

Age groupa   0.773 

Young 55 32 (1–365)  

Older 16 39.5 (7–302)  

Anchor drug classb   0.071 

PI 39 40 (1–302)  

NNRTI 8 11.5 (2–238)  

INSTI 32 20 (5–365)  

IRIS-compatible event   0.029* 

NTM infection 13 13 (1–250)  

CMV infection 12 34.5 (2–80)  

PCP 11 12 (5–301)  

HB 7 50 (29–302)  

HZ 4 78 (37–134)  

TB 3 14 (14–238)  

KS 3 74 (14–143)  
aData for age were missing for eight cases. bIn one case, PI + INSTI was used as the anchor drug, 

and in one other case the 3NRTI regimen was used. IRIS, immune reconstitution inflammatory 

syndrome. PI, protease inhibitor; NNRTI, non-nucleoside reverse transcriptase inhibitor; INSTI, 

integrase strand transfer inhibitor; NTM, nontuberculous mycobacteria; CMV, cytomegalovirus; 

PCP, Pneumocystis pneumonia; HB, hepatitis B; HZ, herpes zoster; TB, tuberculosis; KS, Kaposi's 

sarcoma. *P < 0.05 (Kruskal–Wallis test) 

 

may have been due to the research methods and/or 

regions employed. Typically, CNS-IRIS has been 

reported to associated with a high fatality rate (25). 

The 79 cases analyzed included a small number of 

CNS-IRIS cases (cerebral toxoplasmosis, 2 cases; 

central nervous system tuberculosis, 1 case), and no 

cases of progressive multifocal leukoencephalopathy 

or cryptococcal meningitis. These results may have 

influenced the analysis of factors affecting the 

clinical outcomes of IRIS. 

 A relationship between INSTI use and IRIS 

onset has been suspected (26-28). INSTIs may lead 

to a rapid reduction in HIV-VL. Our study revealed 

that INSTIs were used more frequently in patients 

who had recently developed IRIS (after 2014). 

However, these results may be related to the 

increased use of INSTIs in Japan (29). The INSTI 

use group tended to have a shorter time to IRIS onset 

than the PI use group, although the difference 

between groups was not significant. This may be 

partially related to the rapid viral suppression by 

INSTIs, and the use of INSTIs did not affect the 

clinical outcome of IRIS. Conversely, the univariate 

analysis revealed that the PI use was associated with 

poor clinical outcomes. INSTIs have become the 

cornerstone of PLWH treatment. PIs, which lead to a 

slow CD4+ T-cell recovery and gradual HIV-VL 

decline compared with INSTI, may be selected for 

PLWH at a high risk of IRIS development. However, 

the multivariate analysis revealed that the use of PI 

was not a risk factor for poor clinical outcomes. Our 

study covered a long period, between April 2004 and 

October 2018, which represents the time when the 

treatment guidelines for HIV and the 

prevention/treatment guidelines for OIs differed 

from those available today. Therefore, our results 

may have been influenced by these differences. 

 Spontaneous reporting systems such as the 

JADER database have limitations, including a lack 

of details for assessing causal relationships, a 

generalized underreporting bias, the relationship 

between reporting rate and the period of drug 

availability, and the quality of the data (i.e., missing 

data, “extreme duplication,” and multiple records) 

(30). The JADER database does not include 

laboratory data such as the CD4+ T-cell count or 

plasma HIV-VL. It was also difficult to determine the 

treatment status of OIs before ART initiation, which 

was necessary to determine “paradoxical” IRIS and 

“unmasking” IRIS.  Therefore, we were  unable to  

determine whether these factors affect the time-to-

onset and clinical outcome of IRIS. As some risk 

factors have been shown to affect the incidence of 

IRIS or the associated mortality and may be related 

to the time-to-onset and clinical outcome of IRIS, the 

results should be interpreted considering these 

limitations. However, despite the unique limitations 

of spontaneous reporting systems for adverse events, 
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our study revealed the time-to-onset and factors 

affecting clinical outcomes of IRIS in PLWH.  

CONCLUSIONS 

Despite limitations inherent to the database, our 

analysis of the JADER database indicated that IRIS-

compatible events appeared to be a factor affecting 

the time-to-onset of IRIS and that age at IRIS onset 

appeared to be a factor affecting the clinical outcome. 

We hope that this information will be useful for 

healthcare professionals when considering 

medication for patients with HIV infection/AIDS 

and for the management of IRIS. Further extensive 

studies are needed to validate these results. 

Table 3. Analysis of factors affecting clinical outcomes of IRIS. 

Factor Univariate analysis Multivariate analysis 

Good 

outcome 

n = 69 

Poor 

outcome 

n = 10 

p 
Adjusted 

odds ratio 
95% CI p 

Sex 

Male 63 10 1.000 

Age groupa 

Older 11 5 0.040* 4.353 1.014–19.116 0.048† 

Anchor drug classb 

PI 31 8 0.048* 3.691 0.802–26.563 0.097 

NNRTI 8 0 0.586 

INSTI 30 2 0.189 

Time-to-onset of IRIS 

Within 14 days 21 5 0.284 

IRIS-compatible event 

NTM infection 10 3 0.355 

CMV infection 11 1 1.000 

PCP 11 0 0.342 

HB 7 0 0.587 

HZ 4 0 1.000 

TB 3 0 1.000 

KS 3 0 1.000 
aData for age were missing for eight cases. bIn one case, PI + INSTI was used as the anchor drug, and in one case the 

3NRTI regimen was used. IRIS, immune reconstitution inflammatory syndrome; PI, protease inhibitor; NNRTI, non-

nucleoside reverse transcriptase inhibitor; INSTI, integrase strand transfer inhibitor; NTM, nontuberculous mycobacteria; 

CMV, cytomegalovirus; PCP, Pneumocystis pneumonia; HB, hepatitis B.*p < 0.05 (Fisher's exact test); † p < 0.05 

(multivariate logistic regression analyses). 
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