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ARTICLE INFO  ABSTRACT 
 
 

Objective: Identify cases of Immune Reconstitution Inflammatory Syndrome (IRIS) associated 
with cryptococcal meningitiswich is defined as a clinical deterioration attributed to the recovery 
of the immune system during the use of antiretroviral drugs (ART) in patients infected with 
Human Immunodeficiency Virus (HIV)and show the inflammatory reaction that occurs in the 
cerebrospinal fluid (CSF). Methods: A retrospective study based on medical records of 266 HIV 
seropositive patients treated at Hospital de Base, São José do Rio Preto, in the period from 
January 1996 to December 2012 with a diagnosis of cryptococcal meningitis. The criteria of the 
"International Network for the study of HIV -associated IRIS" (INSHI) for case definitions were 
used. Results and Discussion: 124 patients received ART medication. 27(21.8 %) cases of IRIS 
were identified. Of the 27 patients with IRIS, 23 (85.2 %) were classified as IRIS-D and4 (14.8 
%).The cytological and biochemical analysis of the CF collaborates for the diagnostic screening 
of IRIS associated with CM, with subsequent association with the criteria of the INSHI. 
Conclusions: Most patients with SIRI showed an inflammatory reaction and increase of 
leukocytes in the CSF. The inflammatory reaction occurs in the CSF, especially with increased 
leukocyte and protein. IRIS remains a presumptive diagnosis. 
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INTRODUCTION 
 
Cryptococcal Meningitis (CM) is an extremely severe systemic 
mycosis, with high morbidity and mortality, observed in the 
advanced stages of the Acquired Immune Deficiency 
Syndrome (AIDS) (BICANIC & HARRISON, 2004; 
MENEZES et al., 2014; MARTINS et al., 2015; BALASKO 
& KEYNAN, 2018; SPEC & POWDERLY, 2018). Acquired 
Immune Deficiency Syndrome (AIDS) had a radical change in 
the evolution of patients with this disease with the advent of 
Highly Active Antiretroviral Therapy (HAART), significantly 
reducing the mortality and morbidity of AIDS (COLOMBO et 
al., 2011). 

 
Immune Reconstitution Inflammatory Syndrome (IRIS) is a 
condition observed in some patients with AIDS, mainly in 
those with very low T-CD4 lymphocytes and with high viral 
load, who at the onset of HAART present a rapid 
immunological gain when an exaggerated inflammatory 
response against various infectious agents (viruses, bacteria, 
fungi) and other situations (neoplasms, autoimmune processes, 
etc.) (FRENCH et al., 1992; SHELBURNE et al., 2002; 
SKIEST et al., 2005; BEATTY, 2010; MULLER et al., 2010; 
JOHNSON & NATH, 2010; COLOMBO et al., 2011; 
AKILIMALI et al., 2017ELLIS et al., 2018). This syndrome 
(IRIS) can manifest itself in two ways. The first is to “unmask” 
a concealed opportunistic infection and the second is to  
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promote a “Paradoxical Reaction” of a previous infection, 
despite the success of the treatment to which it has been or is 
undergoing (SUNGKANUPARPH et al., 2009; 
BEISHUIZEN; 2009; MULLER et al., 2010; JOHNSON & 
NATH, 2010;HADDOW et al., 2010; LAWN & MEINTJES, 
2011; HUIS IN’T VELD et al., 2012; MARTIN-BLONDEL et 
al., 2012; ARMSTRONG, 2013; ELLIS et al., 2018). In the 
group of opportunistic infections, Cryptococcal Meningitis 
(CM) is one of the most important conditions for the AIDS 
patient, and one of the most frequently found as a result of 
IRIS. About 400,000 deaths/year in the world are reported in 
AIDS patients due to CM (VIDAL et al., 2012; MARTINS et 
al., 2015; COX & PERFECT, 2017).  In Latin America, this 
figure is around 54,000 deaths (MAZUCLOS & GARCIA, 
2010).In Brazil, due to the ease of access to Highly Active 
Antiretroviral Therapy (HAART), CM has been decreasing, 
but it is still the main cause of meningitis and the second 
ethology among opportunistic infections affecting the Central 
Nervous System (CNS) (MAZUCLOS & GARCIA, 2010; 
COX & PERFECT, 2019). Recent studies performed in Brazil 
and Argentina show a mortality rate due to MC that ranges 
from 31.5% to 62.5% (VIDAL et al., 2012).This study 
identified in patients with AIDS cases of IRIS in MC attended 
at a hospital service, investigating the correlation of risk 
factors and laboratory standard of Cerebrospinal Fluid (CF). 

 
MATERIALS AND METHODS 
 
Study participants:  A retrospective study was carried out in 
which the records of 266 HIV-positive human 
immunodeficiency virus patients attended at a school hospital 
in Northwest Paulista, from January 1996 to December 2012, 
diagnosed with MC, were reviewed. The present study was 
previously approved by the Ethics Committee on Research in 
Human Beings of the Faculty of Medicine of São José do Rio 
Preto (FAMERP) according to the opinion number 158/2009. 
The data obtained (demographics, concomitant infections, use 
of HAART, T-CD4 lymphocyte dosages) were listed in 
chronological order, based on the criteria defined by the 
international network for the study of HIV associated IRIS 
(INSHI) (HADDOW et al., 2010) for the classification of 
patients into 3 distinct groups: patients with unmasked IRIS 
(IRIS-D); patients with paradoxical IRIS (IRIS-P) and non-
IRIS patients. We considered as inclusion criteria for 
unmasked IRIS (IRIS-D): using HAART; CM not recognized 
at the beginning of HAART; clinical deterioration caused by 
CM; meningitis with high leukocyte count and an event occurs 
early after the initiation of HAART. Differently, the inclusion 
criteria for paradoxical IRIS (IRIS-P) were: using HAART;  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CM diagnosed pre-HAART by positive culture or typical 
clinical factors, positive Chinese ink or cryptococcal antigen 
detection; initial clinical response to antifungal therapy with 
partial or complete resolution of signs or symptoms, fever or 
other lesions; event occurs within 12 months of the initiation 
of HAART and clinical deterioration with meningitis as an 
inflammatory manifestation. The inclusion criteria for the non-
IRIS group were: HAART, and; absence of inflammatory 
reaction in CF, or; antifungal failure, or; bankruptcy or non-
adherence to HAART, or; lack of data, or; another associated 
opportunistic infection. Exclusion criteria were non-use of 
HAART. 
 
Laboratory data 
 
The laboratory parameters of CF samples included protein 
levels, glucose, global leukocyte counts, the presence of 
cryptococci by Chinese ink microscopy and latex 
(Cryptococcus Antigen latex agglutination test-Immy®) for 
cryptococci. 
  
Statistical analysis 
 
The data collected were analysed using the program Graph Pad 
Instat 3.0 and Prisma 6.01. Descriptive statistical analysis was 
performed for all variables, based on absolute frequency, 
percentages, central tendency and dispersion measurements, 
including interquartile range (IQR).  For the statistical analysis 
of the quantitative variables, the following non-parametric 
tests were used: Mann-Whitney U test; Wilcoxon's test; 
Kruskal-Wallis test, with Dunn's Multiple Comparison Test for 
significant P-values. For the frequency comparisons involving 
the nominal qualitative variables, the Chi-square test was used. 
For the establishment of the cut-off point capable of 
discriminating IRIS and non-IRIS patients and the Odds ratio 
calculation, ROC curves were constructed. Only curves with 
an area greater than 0.7000 (70%) were considered adequate 
for this purpose. The multiple logistic regression method (with 
stepwise selection method) was also applied, including only 
the variables that presented a significant value (P-value ≤ 0.05) 
from the Mann-Whitney test comparison of IRIS and non-IRIS 
groups. In all analyses, a P-value ≤ 0.05 was considered 
statistically significant. 
 

RESULTS  
 
Of the 266 CM patients, 124 (46.6%) used HAART and 
therefore were included in the study. Of these, 27 (21.8%) met 
the IRIS criteria and 97 (78.2%), non-IRIS. Of the 27 patients 

Table 1. Blood and Cerebrospinal Fluid (CF) laboratory profiles characteristic of patients with Cryptococcal Meningitis at events (IRIS-
D, IRIS-P and non-IRIS) 

 
 IRIS-D IRIS-P NON-IRIS P (<0,05) 

 n=23 n=4 n=97  
Age (years) 36,1 (20-71) 42,5 (36-50) 35,7 (18-61) 0.2307 
Gender M 20 (87%) 

F 3 (13,0%) 
M 4 (100%) M 71 (73,2%) 

F 26 (26,8%) 
 

CF Leukocytes (céls/mm3) 107,0  (5-300) 134,0 (22-295) 43,9 (1-490) < 0,001 
Protein (mg/dl) 102,6 (31-231) 97,3 (48-168) 78,9 (19-410) 0,0127 
Glucose (mg/dl) 39,7 (16-63) 35,5 (23-52) 43,1 (2-96) 0.6200 
TCD4 begging of TARV  (blood) (céls/mm3) 68,3 (1-238) 

n=22 
34,5 (17-62) 
n=4 

63 (1-337) 
n=91 

0.8217 

TCD4 event (blood) (céls/mm3) 130,4 (30-489) 
n=21 

168 (103-217) 
n=4 

46,6 (1-421) 
n=87 

< 0,0001 

Times (Days TARV/Event) 88,8 (8-473) 81,5 (18-237) 710 (1-3753) < 0,0001 
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defined as IRIS, 23 (85.2%) were classified as IRIS-D and 4 
(14.8%) were IRIS-P. The mean age and gender of the 
investigated patients were 36 and 20 for IRIS-D, respectively, 
and 42 years for IRIS-P, all of them male. Among the 97 
patients in the non-IRIS group, the mean age was 35.7 years 
(range 18-61) and 71 (73.2%) were males. The death occurred 
in 12, 2 and 72 patients, belonging to the IRIS-D, IRIS-P and 
Non-IRIS groups, respectively. The time between the IRIS 
event (D and P) and death, with the exception of one case, 
varied widely, that is, from 8 days to 6 years. The biochemical 
and cytological patterns of CF for all events, IRIS-D, IRIS-P 
and non-IRIS are presented in Table 1, considering the number 
of days between the initiation of HAART and the event. Table 
1 demonstrates the epidemiological data, biochemical and 
cytological parameters of CF and also the time between the 
beginning of HAART and the IRIS event. In this sense, the 
values of leukocytes, proteins, T-CD4 and time (days of the 
HAART/event) showed results with statistical significance 
between the studied groups. The IRIS-P group had the highest 
values (134 cells/mm3) and the non-IRIS, the lowest 
(43.9cells/mm3), differing from the IRIS-D group with 107 
cells/mm3. Considering the dosage of proteins, there was an 
inversion to that described previously, that is, the IRIS-D 
group had the highest dosages (102.6 mg/dl) and the non-IRIS 
group, the lowest (78,9mg/dl). Considering the cytological 
analysis of the blood for T-CD4 determination, at the two 
moments, beginning of the HAART and the event, the number 
of cells increased for the IRIS-D and IRIS-P groups and 
decreased for non-IRIS. It is emphasised in a temporal analysis 
that the average for the occurrence of IRIS was 85.1 days.  
 

 
 

Figure 1. ROC curve for TCD4 analysis in the event 
 

 
 

Figure 2. ROC curve for leukocyte analysis 
 

All parameters were reinterpreted by multiple logistic 
regression analysis between the IRIS and non-IRIS groups. 

Odds ratio calculations showed that the chance of developing 
IRIS is 144.5 times greater for patients with a CD4+T cell rate 
of 40.5 cells/mm3 (Figure 1, curve area 0.8577) and 49.6 times 
greater for patients with a leukocyte rate greater than 41.5/mm3 
(Figure 2, curve area 0.7647) after HAART. 
 

DISCUSSION 
 
Since the advent of Highly Active Antiretroviral Therapy 
(HAART), occurrences of opportunistic infections have been 
reported with atypical clinical-laboratory presentations (CINTI 
et al., 2001). In fact, in the current study, the immunological 
and cytological response patterns in 27 patients (21.8%) with 
neurocryptococcosis and AIDS illustrate what is described. 
The data of this research corroborate with the findings of the 
literature regarding the percentages of occurrence of CM and 
IRIS, that is, from 2 to 50% (JENNY-AVITAL & ABADI, 
2002; LAWN et al., 2005; SHELBURNE et al., 2005; 
JENKIN & KARSTAEDT, ?; SUNGKANUPARPH et al., 
2007; BICANIC et al., 2009; NEYA et al., 2017).The 
frequency of IRIS-P is higher in published articles, ranging 
from 8% to 49%, with the inclusion of data from the current 
research (14.8% -IRIS-P) (LAWN et al., 2005; SHELBURNE 
et al., 2005; LORTHOLARY et al., 2005; Sungkanuparph et 
al., 2007; KANBUGU et al., 2008; ANTINORI, et al., 2009; 
SUNGKANUPARPH et al., 2009; YAN et al., 2015; MEYA 
et al., 2015; BALASKO & KEYNAN, 2018). Additionally, 
discordant to the literature, the occurrence of IRIS-D in this 
study was higher (SHELBURNE et al., 2005; LAWN et al., 
2005; BOULWARE et al., 2010; BALASKO & KEYNAN, 
2018). All patients in this group showed a proven immune 
recovery by T-CD4 dosages and did not present neurological 
signs prior to the diagnosis of IRIS-D. The case classification, 
based on the INSHI (HADDOW et al., 2010), was established 
based on the proven immune recovery and absence of 
neurological signs prior to the diagnosis of IRIS. 
 
Regarding the age and gender of the patients (IRIS-D and 
IRIS-P), the presented data did not differ with the literature, 
always with predominance to the male gender 
(LORTHOLARY et al., 2005; ROBERTSON et al., 2006; 
BOULWARE et al., 2010; BALASKO & KEYNAN, 
2018).The occurrence of death attributed to IRIS, 
independently of P or D, is low, according to literature data 
(LAWN et al., 2005; SHELBURNE et al., 2005; BICANIC et 
al., 2009) with an average of 0 to 15%. In the current study, 
only one case of death was attributed to IRIS, a patient 
belonging to group D, and no case to group P. The study by 
Hadow et al. (2010),values different percentages of death 
occurred in IRIS patients according to (27 to 83%) and in 
North America, Europe and Asia (0 to 20%), which is why 
there is no consensus (HADOW et al., 2010). In general, in a 
review of the literature, CF laboratory parameters (cytology 
and biochemistry) are commonly valued in the cases of IRIS-
P, since this pattern is the most frequent. For IRIS-P, all 
patients presented an inflammatory reaction, as expected. 
These patients, after antifungal treatment, presented clinical 
and laboratory "paradoxical" worsening. The values found in 
the literature for leukocytes, proteins and glucose in CF vary 
from 1 to 500 cells/mm3, from 30 to 152 mg/dl and from 23 to 
56 mg/dl, respectively (CINTI et al., 2001; BOELAERT et al., 
2004; LORTHOLARY et al., 2005; BROOM et al., 2006; 
BICANIC et al., 2009; BOULWARE et al., 2010). Although 
the values of leukocytes and proteins in CF in our study were 
somewhat lower than those described in the literature, the 
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majority of IRIS-P patients had a considerable increase in 
these parameters. In addition, glucose concentrations in CF 
were equated with published (CINTI et al., 2001; JENNY-
AVITAL & ABADI, 2002; BICANIC et al., 2009; 
BOULWARE et al., 2010). In IRIS-D, in 78% of cases, 
cellularity and protein concentration parameters were higher 
compared to the literature (WOODS et al., 1998; 
SHELBURNE et al., 2005; SUNGKANUPARPH et al., 2009; 
BICANIC et al., 2009; BOULWARE et al., 2010), probably 
due to the strict criteria used. We reiterate here the statements 
by Broom et al. (2006) on the immune reconstitution in 
meningitis, where clinical signs and symptoms are amplified 
due to the intense inflammatory response. Similarly, 
corroborating with a study by Lortholary et al. (2005), cases of 
IRIS-P also showed higher leukocyte and protein values. The 
analysis of cellularity and protein results for the 3 groups in 
the current study showed statistically significant differences, 
proving that the inflammatory reaction, in fact, occurs in 
patients with IRIS. Additionally, glucose parameters did not 
differ between groups, corroborating with data from the 
literature (CINTI et al., 2001; BICANIC et al., 2009; 
BOULWARE et al., 2010). In the differential cytological 
analysis, neutrophilic predominance, especially for the IRIS-D 
group, justified the significant statistical difference found. This 
result is understood and expected, according to the study by 
Zhang et al. (2016) which states that neutrophil chemotaxis 
occurs during infection by Cryptococcus neoformans mediated 
primarily by complement factor C3 and expression of the cell 
marker CD11B. Certainly, these results would be expected for 
the cases of IRIS-P, however, mediating the small casuistry 
were not judged. 
 
It is interesting to note here a greater recovery of the immune 
response, established by the TCD4 cell count when compared 
to the literature for IRIS cases (WOODS et al., 1998; CINTI et 
al., 2001; LAWN et al., 2005; SHELBURNE et al., 2005; 
LORTHOLARY et al.2005; BICANIC et al., 2006; 
SUNGKANUPARPH et al., 2007; BICANIC et al., 2009; 
KANBUGU et al., 2008; ANTINORI, et al., 2009; 
BALASKO & KEYNAN, 2018). This parameter, with a 
statistically significant difference between IRIS and NO IRIS 
groups, can be used as a marker. The IRIS-D in the present 
investigation occurred in an average of 89 days (var. 8 to 473) 
from the start of HAART. The highest and the lowest time 
found for the development of IRIS-D in the current literature 
after the initiation of HAART was described by Lortholary et 
al. (2005) for 240 days and Manabe et al. (2007) for 4 days, 
respectively. Therefore, there is no consensus for this 
parameter, a fact previously observed by Antinori (2013). 
Again, there was an agreement in the temporal analysis 
between the initiation of HAART in the IRIS-P group (82 
days). In this sense, the largest and smallest period of time 
found in the literature was presented by the study of Shelburne 
et al. (2005) (330 days) and Lawn et al. (2005) (7 days). The 
diagnosis of IRIS is presumptive as there is no specific marker. 
In this sense, the cytological and biochemical analysis of the 
CF collaborates for the diagnostic screening of IRIS associated 
with CM, with subsequent association with the criteria of the 
INSHI. 
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