Cryptococcal Meningitis in a tertiary Hospital in Pretoria

Mortality and risk factors — a retrospective cohort study
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Abstract

Aim: This retrospective cohort study analyzes the impact of possible risk factors on the survival
chance of patients with Cryptococcal meningitis (CM). These factors include the patient’s socio-
economic background, age, gender, presenting symptoms, comorbidities, laboratory findings

and, in particular, non-adherence versus adherence to therapy.

Methods: Data was collected from all adult patients admitted to Kalafong Hospital with
laboratory confirmed CM over a period of 24 months. We analyzed the data by the presentation
of descriptive summary statistics, logistic regression was used to assess factors which showed
association between outcome of measure and factor. Furthermore, multivariable logistic
regression analysis using all the factors that showed significant association in the cross tabulation

was applied to determine which factors had an impact on the patients’ mortality risk.
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Results: 87 patients were identified. All except one were HIV positive, of which 55.2% were
Antiretroviral Therapy (ART) naive. A history of previous Tuberculosis (TB) was given by 25
patients (28.7%) and 49 (56.3%) were on TB treatment at admission or started during their
hospital stay. In-hospital mortality was 31 %. Statistical analysis showed that ART naive patients
had 9.9 (Cl 95% 1.2-81.2, p<0.0032) times greater odds of dying compared to those on ART,
with 17 from 48 patients (35.4%) dying compared with 1 out of 21 patients (4.8%) on treatment.
Defaulters had 14.7 (Cl 95% 1.6-131.6, p<0.016) times greater odds of dying, with 9 from 18
patients dying (50%), compared to the non-defaulters. In addition, patients who presented with
nausea and vomiting had a 6.3 (95% CI 1.7-23.1, p<0.005) times greater odds of dying (18/47,

38.3%); this remained significant when adjusted for ART naive patients and defaulters.

Conclusion: CM is still a common opportunistic infection in people living with HIV/AIDS
resulting in hospitalization and a high mortality. Defaulting ART and presentation with nausea

and vomiting were associated with a significantly increased mortality risk.

Introduction

The number of people living with HIV in South Africa increased to approximately 6.4 million in
2012, resulting in an estimated prevalence of 12.2%.! Considerable improvements have been
achieved through the implementation of the ART enrolment program in South Africa during the
last 10 years, with currently about 2.6 million HIV-positive patients on treatment. If ART is
started before the CD 4 counts drops to below 200 cells/ul and if patients do not default their
treatment, a dramatic improvement in the life expectancy of patients with HIV/AIDS has been

shown.?



Although AIDS and AIDS-defining opportunistic infections are not notifiable diseases in South
Africa, previous data from surveillance projects have shown that patients with cryptococcal
meningitis (CM) match the demographics of South Africans living with HIV with respect to age,
gender and geographical location. Therefore, and because CM is a common condition which can
be accurately diagnosed by laboratory findings, CM was proposed as an ideal opportunistic
infection for monitoring the efficacy of HIV testing and treatment programs in South Africa. A

substantial reduction in the incidence of CM has been expected over the years.

However, despite the largest ART Enrolment Program in the world, clinicians still see a large
number of patients with CM in South African hospitals. Cryptococcal meningitis is the most
common life threatening mycosis in people living with HIV/AIDS* and the second most
common opportunistic infection after Tuberculosis (TB) in South Africa.> CM is also the most
common cause of laboratory confirmed meningitis.® Recent studies confirm the high prevalence
of CM in South African Hospitals, a high in-patient mortality and poor long term prognosis.”®
This has been observed despite the availability of good diagnostic tools and updated national

guidelines for the diagnosis and treatment of CM in South Africa.’

The poor outcome in the treatment of CM patients suggests that possible risk factors regarding
their chance of survival are not sufficiently recognized. To address this shortcoming, a
retrospective study was conducted to investigate the impact of several risk factors on the chance
of survival of patients with CM. These factors include the patient’s socio-economic background,
age, gender, presenting symptoms, comorbidities, laboratory findings and, in particular, non-

adherence versus adherence to therapy.



Methods

This study was conducted retrospectively at Kalafong Hospital in Pretoria. Data including
patients’ socio-economic background, age, gender, presenting symptoms, comorbidities, blood-
and CSF results and, in particular, adherence to ART, were collected and analyzed for all adult
patients with CM admitted between January 2012 and December 2013 (24 month period). The
patients were identified via screening of all discharge summaries from the Department of
Internal Medicine, and patient files were then retrieved from the record division at the Hospital.
Only patients with confirmed CM (positive CSF diagnosis by India Ink Stain, Cryptococcal

Antigen Test (CrAg) and/or fungal culture) were included.

Patients were initially treated with a combination of intravenous Amphotericin B (1 mg/kg) and
Fluconazole (800 mg) either orally or intravenously over a period of 14 days. Deviations from
the recommended regime, consisting of either absence of one antifungal agent, reduced duration

of intensive phase or insufficient dosages, were identified and included in the analyzis.

In cases with multiple admissions socio-economic data was drawn from the initial admission,
while all other data - including signs and symptoms, lab results, outcome etc. - were evaluated

separately.

Cases with CM Immune Reconstitution Inflammatory Syndrome (IRIS) were identified
retrospectively by applying modified criteria suggested by Haddow et al.'° in 2010 for the

International Network for the study of HIV-associated IRIS (INSHI).

The data was transferred into a data acquisition form and analyzed by the presentation of
descriptive summary statistics. This was followed by logistic regression analyzis to assess factors
which showed an association (Chi-square test at p< 0.05) between outcome of measure and
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factor. Furthermore, multivariable logistic regression analysis using all the factors that showed
significant association in the cross tabulation was applied to determine which factors had an

impact on the patients’ mortality risk.

Ethical approval was obtained by the Research Ethics Committee of the Faculty of Health

Sciences, University of Pretoria (protocol number 430/2013).

Results

87 patients were identified, with 9 patients having multiple (2-4) admissions, resulting in 100
total admissions for cryptococcal meningitis in 24 months. All patients had laboratory confirmed
CM. Out of this 100 admissions, 99 were confirmed via LP and one patient was diagnosed via
postmortem examination, showing disseminated cryptococcosis (macroscopic and microscopic

cryptococcosis of brain, lungs, liver, kidneys and pancreas).

Out of the 99 diagnostic lumbar punctures 66 showed positivity for all three diagnostic tests,
India Ink Stain, Cryptococcal Antigen (CrAg) test as well as culture for Cryptococcus
neoformans. Diagnosis of CM was based on any single positive test. Regarding the sensitivity of
the CSF tests performed in our cohort, the CrAg had the highest sensitivity with all examined
CSF samples positive, followed by the fungal CSF culture with a very high sensitivity of 0.98
and the India Ink stain with 0.81 (see Table 1). Our laboratory did not offer CrAg titres or

quantitative cultures.



Table 1: Confirmation tests on CSF for CM (out of 99 diagnostic lumbar punctures)

number of LP’s number of Sensitivity in our
(test done) positive tests cohort*
India Ink Stain 98 80 0.81
CrAg test 96 96 1.0
CSF culture pos. 82 80 0.98

* CM diagnosis was based on any single positive test

All patients except one (98.9%) were HIV positive. The only HIV negative patient was a 69 year
old female patient with chronic alcohol abuse and a CD 4 count of 115 cells/pl. The gender ratio

was 44.8 % female versus 55.2% male patients.

Table 2: Socio-demographic characteristics of the study population

Total Non-Survivors Survivors p-value

(n=87) (n=27) (n=60)
Median age in years (IQR) 34 (13) 37 (15) 34 (12) 0.36°
Male 48 (55.2%) 16 (59.3%) 32 (53.3%) 0.61°
HIV positivity 86 (98.9%) 26 (96.3%) 60 (100%) 0.12?
Employed or on pension 27 (31%) 9 (33.3%) 18 (30%) 0.78°
Pre-ART 48 (55.2%) 17 (63%) 31 (51.7%) 0.34%
On ART 21 (24.1%) 1 (3.7%) 20 (33.3%) 0.003*
ART Defaulter 18 (20.7%) 9 (33.3%) 9 (15%) 0.05°
CD4 count in cells /ul 52 (40-65) 40 (26-57) 57 (49-74) 0.17"

mean (95%Cl)

& groups were compared using two sample t-test for proportions

* mean CD4 counts compared by using Mann-Whitney Test



Forty eight patients (55.2%) were ART naive, 21 patients (24.1%) were on ART and 18 patients
(20.7%) had admitted to defaulting their antiretroviral therapy (socio-demographic

characteristics, Table 2).

Symptoms leading to admission and signs at presentation are listed in Table 3. Headache was the
most commonly reported symptom (94 admissions) and meningism the most commonly noted

clinical feature on admission (73 admissions).

Table 3: Reported symptoms and clinical findings of our study population

Admissions (nh=100)

Reported symptoms:

Headache 94
Seizures 12
Confusion 29
Weight loss 37
Nausea and vomiting 49
Focal neurological deficit (reported) 11
Psychotic features 3

Clinical findings on admission:

Meningism 73
Fever 25
Focal neurological deficit 14
Coma 0
Cachexia 26

The CD4 counts ranged between 2 and 368 cells/pl, with a median CD 4 count of 32 cells/ul and
a mean CD 4 count of 52 cells/ pl. The mean value in group of patients who did not survive was
low with 40 cells/ul compared to 57 cells/pl in the survivor group, but this did not reach

statistical significance (p=0.17, Table 2).



CM Immune Reconstitution Inflammatory Syndrome (IRIS) was diagnosed in four patients on
ART, all of them classified as unmasking IRIS. All of them survived their hospital stay. We

could not identify any cases of paradoxical IRIS.

A history of previous TB was given by 25 patients (28.7%) and 49 (56.3%) were on TB
treatment at admission or started during their hospital stay. Of the 49 patients with a current
diagnosis of TB, 9 had proven TB on Sputum or CSF, 2 of which were GenXpert positive and 7

AFB and culture positive.

Twenty five patients died during their first admission and another two while readmitted, resulting

in an in-hospital mortality of 31%.

Seventeen out of 48 ART naive patients died in hospital, resulting in a 35.4 % mortality of this
group compared to only one out of 21 (4.8%) in the group of patients on ART. Statistical
analyzis showed that ART naive patients had a 9.9 (Cl 95% 1.2-81.2, p<0.0032) times greater
odds of dying compared to those on ART. Looking at the group of defaulters, 9 out of 18 (50%)
died, compared to the low mortality in the patients adherent to treatment. Defaulters had a 14.7

(C195% 1.6-131.6, p<0.016) times greater odds of dying compared to non-defaulters.

In addition, 18 out of 47 (38.3%) patients presenting with nausea and vomiting on admission
died. They had a 6.3 (95% CI 1.7-23.1, p<0.005) times greater odds of dying compared to
patients without nausea and vomiting; this remained significant even when adjusted for ART

naive patients and defaulters.

No other reported symptom or clinical sign on admission such as, e.g., focal neurological deficit,

cachexia, confusion or meningism, showed a significant association with poor outcome.



Socio-economic factors such as employment, marriage status, living areas etc. showed no
significant association with mortality. Analysis of laboratory findings (blood and CSF results)

also failed to identify additional significant risk factors for mortality.

During 38 admissions, several LPs were performed (up to six), mainly to measure the opening
pressure and to manage raised intracranial pressure. Quantitative pressures were documented in
23 of these LPs, ranging from 5 to 50 cm H,O. Neither the pressure nor the number of LPs did
correlate with mortality, but the overall mortality in the group of patients with repeated LPs was

at 23.7% lower than the overall in-hospital mortality of our cohort (31%).

Data regarding the duration of antiretroviral therapy before admission was obtainable in 32
patients. The mean duration of ARVs was 10.3 months, ranging from 4 days to 6 years. When
alalyzing the subgroups, we found a very clear difference between the duration of ART before
presentation between patients who died (mean = 28.7 months, 5 months-6 years, n=6) compared
to patients who survived (mean 6,1 months, 4 days — 4 years n=26), as well as between defaulters
(mean 24,05 months, 2 weeks- 6 years, n=11) and patients on treatment (mean 2.6 months, 4

days- 2 years, n=21) was found.

Treatment deviations from the recommended treatment guidelines® occurred in 37 patients. The
majority of deviations (28) happened during the first year of our study when we had out-of-stock
periods, with Amphotericin B and occasionally Fluconazole being unavailable at our hospital
(and in South Africa). Renal dysfunction or electrolyte abnormalities that were not appropriately
addressed, e.g. with fluid and electrolyte replacement or dosage adjustments, occurred in 10
patients. These deviations however, did not result in a statistically significant increase in

mortality of these patients.



Discussion

Over a 2 year period we counted 100 admissions for cryptococcal meningitis, representing
approximately 0.9% of all (11495) admissions to the Department of Internal Medicine at
Kalafong Hospital during this time. The in-hospital mortality rate was at 31% very similar to the
rate of 30 % reported 2014 from a district hospital in the Eastern Cape, South Africa® and
slightly less than the 40.5% reported from a rural area in KwaZulu Natal in 2011.” Looking at
assumed 3 months mortality rates of high income regions of only 9%, it is evident that our in-

hospital mortality rate is more than three times higher.™*

A recent retrospective study from India investigated risk factors for fatal outcome in HIV
positive patients with CM over a period of about 10 years'2. The investigators found 91 patients
with CM; the mortality at the end point was 40.6% with a significant difference in the CD4
counts of individuals who died compared to survivors, especially in the groups of patients with a
CD 4 count of < 50 cells/ul and between 50 and 100 cells/pl. In the paper of Majumder et al.*®
from 2011, the authors looked at the mortality of AIDS-related CM in 30 consecutive cases.
They found a difference in the mean CD4 counts between survivors and non-survivors (88.8
versus 44.4) but this did not reach statistical significance. The mortality was 36.7% with 10
patients dying during the hospital stay and one during a relapse 7 weeks later. In our cohort, a
low CD count did not result in a statistical significant higher mortality. This might be due to
either the relatively small number of patients in our study, or to the very low median and mean
CD4 count in our cohort. Other authors found that clinically, a low GCS (Glasgow Coma scale)
score, evidence of papilledema and an elevated CSF opening pressure on lumbar puncture were
identified as poor prognostic factors.**** In addition a low body mass index (BMI) has been

shown previously to be an independent predictor of poor outcome.*>*°
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As stated before, we did find a significantly higher mortality in patients presenting with nausea
and vomiting. These symptoms could be indicative of a raised intracranial pressure, therefore
confirming the findings of the above mentioned studies. However, it is possible that some
patients had nausea and vomiting secondary to gastro-enteral disease or other causes such as side
effects from current medication (e.g. TB drugs) and not to elevated intracranial pressure.
Additional involvement of other organ systems could thus also contribute to a higher mortality.
Unfortunately, since ours was a retrospective study, CSF pressure was often not recorded in the
files and the data could not be used for analysis. However, there was a trend towards a lower
mortality in patients receiving repeated lumbar punctures for pressure management without
achieving statistical significance. This could indicate that too few LPs were done in our cohort
and underlines the importance of a stringent monitoring and of CSF pressures in all patients at

presentation and the accurate treatment of high pressures if present.

The finding that ART defaulters had a much higher risk to die compared to ART naive patients
was neither expected nor found in any other study regarding CM mortality. As the CD4 count
did not directly correlate with poor outcome, other reasons than low CD4 counts should be
sought to explain the poor outcomes. A meta-analysis of 17 studies, 16 from sub-Saharan Africa
showed mortalities for patients lost to follow up ranging from 12% to 87%, with a combined
mortality of 46%."" McGuire et al. looked at mortality rates of ART naive HIV-positive patients
and defaulters in Malawi in 2010'® and found a higher mortality rate in defaulters at 54% versus
49%. Reasons for defaulting are found to be stigma, care dissatisfaction, poor understanding of
the disease, financial challenges and high transport costs as well as improved health and drug

17,18,19

side effects . The cause of the higher mortality in defaulters, however, is not fully clear.

Since patients who default treatment share the very low CD4 counts with the pre-ART patients,
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the defaulters might have a longer duration of the disease, as supported by our data, or a more

complex deranged immune system with more comorbidities and co-infections.

In our patient cohort the TB co-infection rate was very high at 56.3%. Therefore the necessity
often arises to combine antifungal, anti-mycobacterial and antiretroviral therapy, frequently
added to other antibiotic and chronic co-medication. This makes a careful monitoring of not only
the clinical condition of the patients but also the liver and renal function essential. In addition to
national treatment guidelines, we suggest hospital or departmental guidelines to assist with early
diagnosis, monitoring during treatment and adequate response when side effects or complications

occur.

CM Immune Reconstitution Inflammatory Syndrome (IRIS) can be assumed if the cryptococcal
meningitis occurs after rapid reversal of immunodeficiency due to ART in a patient who was
either not diagnosed with cryptococcal disease before, unmasking IRIS, or in a patient who had
the disease before and received effective antifungal treatment and secondary prophylaxis,
paradoxical IRIS. Unmasking IRIS has to be differentiated from progression of occult
cryptococcosis in the context of persisting immune deficiency. Persisting immune deficiency was
the main reason to reject the diagnosis of unmasking IRIS in our cohort. Paradoxical IRIS must
be distinguished from persistent infection or relapse. We only identified four patients with
unmasking IRIS and no case with paradoxical IRIS. We were restricted with our ability to
identify IRIS by the fact that baseline HIV VL are not required for initiation of ART and these
are not routinely performed during admission. The low mortality in the ART group however,

argues against a significant number of unidentified IRIS cases amongst them.
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Previous TB was presumed if patients reported TB treatment in the past. Current TB treatment
included patients admitted whilst on TB treatment, which had often been initiated by other health
care providers, or had been started in our Hospital. Only 18.4% (9/49) of patients had
microbiologically proven TB, implying in the remaining cases, that the robustness of the
diagnosis was either unknown or the patient was empirically treated for TB due to a high index
of suspicion. Even in a high TB prevalence country like South Africa it is likely that we included
TB negative patients due to the clinical and radiological overlap of these two diseases and the
limited yield for microbiological proof of TB. Since the implementation of GeneXpert MTB/Rif
technology nationwide in 2014, our ability to diagnose TB accurately and timeously has

improved substantially.

There are other limitations to our study which are, firstly, attributable to the retrospective
character of our analyzis and, secondly, to an environment with very limited resources and high
burden of disease. Opening pressures were not always measured and spinal manometers were not
available. Adjusted iv-drip systems and tape rules were used to measure CSF pressure, thereby
limiting the accuracy. Although we could retrieve all files, data was sometimes incomplete or
missing and because the sample size was relatively small, we may also have overlooked

significant associations which a bigger study might have picked up.

Conclusion

Cryptococcal meningitis is still a common opportunistic infection in South African HIV-positive
patients. In our setting, about one third of patients admitted with CM die during their hospital

stay. It is therefore essential that efforts to identify and treat patients at risk for CM via screening
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for serum cryptococcal antigen in HIV infected individuals with CD 4 counts less than 100

20
|

cells/pl are stepped up.” Attempts to strengthen our antifungal drug arsenal®® must be supported

by all clinicians involved in the care of people living with HIVV/AIDS.

Two main findings emerged from our study. Firstly, patients presenting with nausea and
vomiting had a higher risk to die from CM than patients without these symptoms. We would
conjecture that the reason for this finding is a raised intracranial pressure in many of these
patients. Thus, special attention should be given to the early identification and immediate

management of raised intracranial pressure in all patients with CM.

Secondly, patients who had stopped ART had a much greater risk for fatal outcome than non-
defaulters. The reason for this remains unclear but longer duration of the immune suppressive
state might play a role. In view of the high defaulter rates among recent cohorts in South Africa,
this is of grave concern and health providers should warn patients of the dangers of stopping

their antiretroviral medication.
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