
 
 

 
 

CASE 1: NAUSEA, VOMITING, AND HEADACHE IN A 
KIDNEY-TRANSPLANT PATIENT 

PRESENTED BY JOHN R. PERFECT, MD 

 

Initial Presentation 

A 22-year-old white woman from North Carolina, USA presented with evidence for rejection of a 4-year-old 
kidney transplant and was treated with high doses of corticosteroids (> 1 mg/kg/day of methylprednisolone 
and the monoclonal antibody OKT3). During the hospitalization, she was given even more corticosteroids 
prednisone for development of acute pericarditis.  

Case Work-up 

Approximately 3 months after treatment of the acute organ rejection and pericarditis while receiving low-dose 
prednisone (10 mg/day), mycophenolate, and tacrolimus, she presents to an emergency department with a 1-
week history of headaches, nausea, and vomiting. Her temperature is 37.2°C (99.0°F). On neurological exam, 
she had bilateral clonus and papilledema but a normal mental status exam. She had no skin lesions. Her work-
up was significant for a normal computed tomography (CT) scan and, as shown in Figure 1, a magnetic 
resonance imaging (MRI) scan showing mild leptomeningeal enhancement that suggested a basilar meningitis.  



 
 

 
 

Figure 1. MRI image showing leptomeningeal enhancement 
consistent with basilar meningitis. Permission pending. 

 

 

 

 

 

 

 

 

 

Her complete blood count was normal, and her creatinine level was 4.0 mg/dL (creatinine clearance less than 
20 cc/min).  

Her initial lumbar puncture results were:  

• WBCs-100 nucleated cells/mm3 
• Glucose 43 mg/dL (blood glucose level 110 mg/dL) 
• Protein 79 mg/dL  
• Opening pressure was 400 mm of CSF  

Challenge Question 1. What is your initial diagnosis? 
A. Listeria meningitis 
B. Cryptococcal meningitis 
C. Tuberculous meningitis  
D. Histoplasma meningitis 
E. Pneumococcal meningitis  

 
 
 
 
 



 
 

 
 

Discussion  
 
A. Listeria meningitis  
This can be considered in this immunocompromised patient and classically may present as a 
rhombencephalitis. However, the CSF form of Listeria typically includes many more nucleated cells in CSF and 
is similar to a common bacterial meningitis. It is unusual for a patient with this type of meningitis to be 
afebrile. Furthermore, a 1-week untreated history of central nervous symptoms without severe clinical 
deterioration would be unlikely with this gram-positive-rod infection.  
 
B. Cryptococcal meningitis1-4. Invasive cryptococcal infections account for approximately 8% of all invasive 
mycoses among transplant recipients. This rate may be even higher in parts of the world that are endemic for 
this infection, such as the South-eastern part of the United States of America (USA) in which this patient lives. 
At presentation, generally, there are headaches, and these can be subacute (1-3 weeks) to chronic (> 4 
weeks). Interestingly, the disease can occur with a febrile presentation, but frequently, patients do not 
present with fever on the initial diagnosis. The CSF formula of a mild pleocytosis, hypoglycorrhachia (low CSF 
glucose) with mildly elevated protein is typical of cryptococcal meningitis in transplant recipients. However, 
infrequently, patients present with severe CSF pancytopenia as observed in advanced AIDS patients. An 
elevated intracranial pressure is commonly observed in cases of cryptococcal meningitis. Generally, 
cryptococcal meningitis occurs in the late transplant period, so this case would fit into this time period (4 
years). Finally, cryptococcal meningitis is generally a reactivation disease, and the patient’s recent elevation of 
immunosuppression would support the pathophysiology of possible reactivation of disease. It is important to 
note that the designation of such disease as cryptococcal meningoencephalitis reflects the proper common 
CNS parenchymal and subarachnoid space involvement with this fungus, but in this case, we will use the 
shorter common term of meningitis.  
 
C. Tuberculous (TB) meningitis. Both the symptoms and signs of this case have many features that are 
consistent with TB meningitis, and this infection could have been reactivated during the high-level 
immunosuppression for organ rejection. However, it is extremely important when evaluating infections in 
immunocompromised hosts to understand the local epidemiology. Most transplant recipients during pre-
transplant work-up are checked for latent TB and if present, they are pre-emptively treated. Both this 
surveillance and the very low incidence of TB within the USA make this diagnosis very unlikely and emphasizes 
the importance of providing an initial risk assessment at the bedside for infectious causes and providing local 
epidemiological understandings.  
 
D. Histoplasma meningitis. This fungal infection in the CNS could look like this presentation. If one looks at 
the epidemiological risk factors, North Carolina is not classically in the maps of endemicity for this fungus, but 
it is clear with global warming and resulting climate changes that the geographic maps for endemic mycoses 
are changing and patients can acquire Histoplasma in North Carolina without leaving the state. Thus, old maps 
for endemic mycoses exposures may be out of date, highlighting that clinicians need to focus on specific 
epidemiological exposure in their area of practice and on the impact of travel on their patients. Thus, 
Histoplasma is possible by exposure(s), but our patient is not in a very high endemic area. Furthermore, even 



 
 

 
 

in areas of high endemicity for this fungus, clinical disease with this fungus is not as common in transplant 
recipients as cryptococcus, and it is even less common that disseminated disease will manifest in the CNS 
(although it can travel into the CNS). Therefore, in a Bayesian prediction, the pre-probability of this infection 
being histoplasmosis is low in North Carolina without any travel history and would be possible but less likely 
than cryptococcus.  
 
E. Pneumococcal meningitis. This is an extremely unlikely diagnosis for a variety of reasons. First, the CSF 
formula is not consistent with the acute inflammatory reaction typically observed with pneumococcal 
meningitis. Second, a 1-week history of symptoms with an acute, untreated bacterial meningitis without dire 
consequences (death) would be rare or even unreported. Third, again one must know the patient population; 
within the USA, most transplant recipients will have received pneumococcal vaccines during the pre-transplant 
evaluations. Of course, this vaccine may not have complete pneumococcal protection, but it significantly 
reduces the incidence of pneumococcal disease in solid-organ-transplant recipients. For many reasons, 
pneumococcal meningitis or even empiric antibiotics awaiting specific diagnostic tests for treatment are not 
indicated here.  

Correct answer: From our basic assessment of the patient’s risks and presentation the most likely diagnosis is 
cryptococcal meningitis (B), but the diagnostic maneuvers continue.  

Challenge Question 2. What additional diagnostic tests would be reasonable at this stage? 

A. India ink  
B. Biofire PCR Film Panel for CNS pathogens  
C. Cryptococcal polysaccharides antigen test (CRAG)  
D. Culture for bacteria, mycobacteria and fungi  
E. All of the above 

 
Discussion 
 
A. India ink. This has been used for years as a rapid diagnostic test for cryptococcosis, and in the proper hands, 
the test is positive in half the cases of transplant recipients and even a greater proportion of AIDS patients. 
However, it has fallen out of favor in many medical centers for the following reasons: (1) it is observer 
dependent with poor quality controls; (2) for low burden yeast infections in CSF (<1 X 103 CFUs/ml), it will 
generally be negative; (3) there are simply more accurate and sensitive rapid tests for cryptococcal meningitis 
such as CrAg by lateral flow assay (LFA) and the Biofire PCR Film assay. It is likely that any institution caring for 
transplant recipients will use these rapid and accurate testing assays rather than an India ink examination.  
 
B. The Biofire CSF PCR Film assay. This is a rapid multiplex polymerase chain reaction (PCR) test for 14 major 
CNS pathogens and is frequently used for screening meningitis cases. It can be rapid and accurate, and it 
includes Cryptococcus neoformans as one of the pathogens on its detection list. Regarding cryptococcal 
meningitis, however, several comments need to be made about this test. First, it can frequently be negative in 



 
 

 
 

low-burden CSF cryptococcal yeast disease since it is not easy to break open yeasts cells for the release of 
DNA. Therefore, experts recommend pelleting the CSF before performing the test for Cryptococcus detection. 
Second, this test may be attractive for determining relapse vs Immune Reconstitution Inflammatory Syndrome 
(IRIS), since a positive PCR assay correlates with viable yeasts in the CSF and a persistent pathogen disease, 
while a negative PCR may be consistent with dead yeasts and disease caused by the host reaction (IRIS)5.  
Third, the cryptococcal antigen test (CrAg) is likely more sensitive than PCR for all stages of infection. 
 
C. Cryptococcal polysaccharides antigen test (CrAg). This test is an integral part of diagnosing and managing 
cryptococcal meningitis. The yeast sheds an impressively large polysaccharide molecule from its capsule, 
which protects it from host damage, but is also easy to detect in biological fluids such as blood and CSF. The 
CrAg test is the most effective of all fungal diagnostics. The test’s sensitivity and specificity are both well over 
90%6.  It can be used in many ways: on serum to rapidly screen high-risk patients; to diagnose CNS disease by 
positive test at times before CSF culture is positive; via titer levels on the CNS to estimate the burden of yeast 
in the subarachnoid space. For instance, the higher the titer, then the larger the burden of yeasts in the CNS 
and thus a worse prognosis. Unfortunately, both serum and CSF titers are not precise for serial measurement 
usage to determine treatment decision. For instance, at times, CrAg titers will stay positive for long periods of 
time especially in the serum without apparent consequences. Of course, it is encouraging when CrAg titers 
decrease and eventually become undetected during and after treatment.  
 
There have been outstanding advances in CrAg testing. Latex agglutination and enzyme-linked 
immunosorbent-assay (ELISA) have been the gold standards for CrAg detection previously. However, the 
lateral flow assay (LFA) is comparable to these other methods and requires minimal laboratory time to 
complete and is cheap. It can be a “point-of-care” test7 and is now commonly used in both resource-available 
and resource-limited health care systems. For clinicians, the titers by LFA are higher (approximately 4-fold) 
than the other testing methods, so this fact needs to be considered when using titers for prognosis. New LFA 
tests also control for prozone effects.  
 
D. Culture for bacteria, mycobacteria, and fungi. All CSF from immunocompromised hosts needs to be 
cultured for these major pathogen groups. It is simply not always possible to precisely predict the infection 
and co-infections that may occur. For example, TB and Cryptococcus in some resource-poor health care 
systems occur together and with some regularity. Culture also allows for susceptibility testing and possibly 
better understanding of the yeast genotype. Recent work in transplant recipients suggested that certain 
genotypes like VNII had a favourable outcome8. Viral studies will likely still be primarily PCR-based rather than 
culture-based in most cases.  
 
E. All of the above. All these tests may be appropriate in this case. The use of the India ink test is becoming 
less frequently used, but the others are standard important tests when considering cryptococcosis.  

Correct answer: E is the most appropriate response although some tests are more essential to management 
than others.  



 
 

 
 

Lab Results 

Further lab results in this patient were as follows: India ink was positive; serum CrAg was >1:1024 titer, and 
CSF CrAg was 1:256 titer. In this patient, the CrAg was done by latex agglutination and the Biofire CSF PCR Film 
assay and LFA CrAg were not yet clinically available. The culture was positive for Cryptococcus neoformans.  

Most fungal and bacterial media will grow the yeasts if no cycloheximide is added, and colonies will appear in 
3-7 days unless this is a heavily antifungal pre-treated patient, in which cultures may take 10-21 days to be 
positive.  Matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) can 
distinguish Cryptococcus neoformans from Cryptococcus gattii isolates. Quantitative CSF yeast cultures were 
not performed. Quantitative cultures have been extensively used in research studies to determine the 
effective-fungicidal activity (EFA) of treatment 9-13. They have been well evaluated as a prognostic factor for 
burden of infection and as a therapeutic guide for dynamically determining the clinical response to therapy. 
They have not yet been adopted for general clinical practice because of quality-control issues and lack of 
routine clinical data for their use. Further studies are required to determine if they have therapeutic 
implications and can be integrated into a coherent management strategy.  

The diagnosis is clear. We have a renal transplant recipient with cryptococcal meningitis and prominent renal 
dysfunction. The next issue is management.  

Challenge Question 3. How should this infection be managed? 
A. Immediately, obtain minimum inhibitory concentrations (MICs) to check for antifungal drug resistance 

of the isolate  
B. Rapidly taper her off all immunosuppressive agents  
C. Perform daily lumbar puncture until CSF opening pressure is normal  
D. Begin high-dose fluconazole therapy  
E. Begin liposomal amphotericin B plus flucytosine as induction therapy for cryptococcal meningitis for 14 

days. 
F. Begin single-dose liposomal amphotericin B 10 mg/kg x 1 plus flucytosine and fluconazole for 14 days 

 
Discussion  
 
A. Immediately, obtain minimum inhibitory concentrations (MICs) to check for antifungal drug resistance of 
the isolate. We are frequently programmed into determining in vitro susceptibility on isolated bacterial 
pathogens; however, it is not clear that it is helpful in initial management of the fungus in cryptococcal 
meningitis14,15. There are very rare cases of amphotericin B-resistant cryptococcal strains, and those have only 
been observed in cases involving strains with substantial prior antifungal exposure. Flucytosine is not used 
alone, and in combination therapy, the usefulness of determination of susceptibility value (MIC) is not clear. 
Finally, with fluconazole, there is no official breakpoint for drug resistance in Cryptococcus, but there has been 
some data suggesting that MICs of 16 mg/L or greater are associated with failure. This has created the 
“dreaded” MIC of 16 mg/L, which is frequently found in wild-type cryptococcal strains although the 



 
 

 
 

epidemiological cut off value has been reported to be 8 mg/L. Fortunately, we do have standard methods for 
detecting MICs of Cryptococcus, but with its known heteroresistance16  and relative lack of azole resistance in 
wild-type strains, it is currently difficult to be precise in identifying a resistant strain. It is probably best to 
store the original isolate to compare MICs with any relapse isolates since strains can develop stable resistance 
after exposure to azoles. There is at least one antifungal guideline (Infectious Diseases Society of America) that 
suggests comparing isolates, and those with greater than 3-tube increases in MICs should be considered as 
azole resistant or becoming azole resistant17. Any strain with MIC of 64 mg/L or greater should probably be 
considered high-level fluconazole resistant. MICs do not need to be known immediately for an initial case of 
cryptococcal meningitis management, except under unique circumstances such as prior azole exposures.  
 
B. Rapidly taper her off all immunosuppressive agents.  Immunosuppressive management is the bane of the 
clinician’s decision-making existence in transplant recipients. Of course, immune suppression is a major factor 
in the disease occurrence. However, a too rapid immune reconstitution can precipitate a deadly IRIS in the 
CNS, and the retention of function in the transplanted organ is generally essential to survival (less so with 
renal transplants in which dialysis is possible)18,19. Therefore, immunosuppression reductions need to be 
carefully and consistently monitored and tapered. With cryptococcal disease, the calcineurin-inhibitors have 
direct anti-cryptococcal activity2 and don’t need to be stopped. Immunosuppressive agents should rarely be 
rapidly reduced or stopped but instead should be tapered in their dosing.  
 
C. Perform daily lumbar puncture until CSF opening pressure is normal.  Increased intracranial pressure can 
be a major factor in mortality and morbidity, particularly in high- burden CSF yeast infections in AIDS 
patients20.The pathophysiology of this early increased intracranial pressure involves an outflow obstruction of 
fluid resorption through the arachnoid villi with obstructing yeasts. Thus, external removal or withdrawal of 
CSF can improve the obstructive pressure build up and its resultant symptoms21. However, the precise 
management of increased intracranial pressure in a transplant recipient in a generally resourced health care 
system is less certain. It is likely that it needs to be managed based on symptoms rather than just a specific 
pressure measurement. In this patient, there were symptoms and signs of increased intracranial pressure (ICP) 
such as nausea/vomiting and papilledema, so the increased intracranial pressure needed to be addressed. The 
best strategy may be to first have a discussion with neurosurgical colleagues who have expertise in ICP and 
then tailor an approach that incorporates the availability of not only repeat lumbar punctures but also lumbar 
drains and ventricular-peritoneal shunts22. Increased intracranial pressure is important but how and when to 
precisely manage ICP has a less certain pathway. This patient had a repeat LP but with no improvement in 
signs and symptoms, although she improved eventually with further antifungal therapy.  
 
D. Begin high-dose fluconazole therapy. The use of initial induction therapy with fluconazole alone now has 
substantial experience in patients with cryptococcal meningitis, and it is clear that this approach for initial 
induction therapy is inferior23 and should be discouraged. If used, the patient must receive high doses of 1200 
mg/day or greater10,24. There is now insightful data on how transient fluconazole heteroresistance occurs with 
the in vivo plasticity of the cryptococcal genome16. Under stress, the yeast adapts rapidly to produce drug 
resistance, which can be transient but does reduce fluconazole’s antifungal activity. Addition of flucytosine in 
an all-oral regimen (fluconazole plus flucytosine) is an alternative therapy with better elimination of yeast. 



 
 

 
 

However, in resource-available health care systems that do transplantation, fluconazole should not be used as 
monotherapy in an induction regimen for cryptococcal meningitis due to reduced activity and complicating 
drug-drug interactions with high dose azole therapy. 
 
E. Begin liposomal amphotericin B plus flucytosine as induction therapy for cryptococcal meningitis. 
Liposomal amphotericin B and flucytosine are the drugs of choice as a combination regimen for induction 
therapy and should be favored in transplant recipients with cryptococcal meningitis11,12,25-28. Several large 
studies support this combination’s superior EFA and outcome in AIDS patients, and we should extrapolate 
these results to immunosuppressed transplant recipients9,13. First, lipid formulations of amphotericin B29-32 
must be used in transplant recipients because amphotericin B deoxycholate (conventional) has too much 
toxicity on the kidneys15. In fact, in this patient with her present renal function, conventional amphotericin B 
would have likely put her on dialysis or interrupted induction therapy. It is important to note that any 
stoppage for toxicity during induction therapy may put the patient at increased risk of failure. Therefore, 
conventional amphotericin B is not favoured over liposomal amphotericin B in most patient populations, and 
this is particularly important regarding transplant recipients who have calcineurin inhibitors on board. 
Liposomal amphotericin B doses between 3-4 mg/kg/d have been suggested for induction therapy. 
Amphotericin B lipid complex (ABLC) at 5 mg/kd/d can be considered as an alternative although it has less 
experience. Second, flucytosine dosing adjustments must be made and followed. In patients with normal renal 
function the dose is 100 mg/kg/day, but clinicians should follow algorithms of dosing in response to renal 
function. In this patient, doses as low as a quarter to an eighth of maximum dose were used with her reduced 
renal function. Toxicity needs to be monitored with examination for cytopenias and/or drug level 
measurements if timely results can be obtained to protect against toxicity in the first 2 weeks of induction 
therapy.  
 
F. Begin single-dose liposomal amphotericin B 10 mg/kg x 1 plus oral flucytosine and fluconazole for 14 days. The 
recent AMBITION trial examined the use of a single dose of liposomal amphotericin B 10 mg/kg combined with 14 
days of flucytosine 100 mg/kg/day and fluconazole (1200 mg/day) vs the 7-day AmB course (with flucytosine and 
fluconazole) standard of care in resource-limited settings33. This study, conducted in HIV-infected patients in Africa 
with cryptococcal meningitis, demonstrated the non-inferiority and potential kidney-sparing effect of the simpler 
regimen in a resource-limited setting. While the study was not conducted in a transplant setting in the USA, the 
microbiologic equivalency, and the potentially kidney-sparing benefits of a shorter course of LAmB make this an 
attractive strategy for a patient with renal issues. However, issues remain whether this is a first line regimen 
outside of AIDS patients.  For example, its efficacy does not yet approach success in resource-available health care 
settings; there are concerns that patients might be discharged from hospitals too early since most complications of 
severity occur in first two weeks of therapy; the high dose fluconazole and flucytosine might cause serious drug 
adverse events such as drug-drug interactions.  In general, until more experience occurs in resource-available 
health care system and all patient populations, it may be wise to stay with two-week combination therapy for 
induction therapy. Of note, if this regimen is used, the flucytosine and flunconazole dosage will need to be adjusted 
based on the creatinine clearance. 

Correct answer: E. 



 
 

 
 

Case Continued 

So, this patient received 2 weeks of liposomal amphotericin B 4 mg/kg/day with added saline infusions for 
kidney protection prior to receiving liposomal amphotericin B and flucytosine at reduced doses for reduced 
renal functions. Her mycophenolate was tapered off and her tacrolimus was continued with the low-dose 
prednisone (5 mg/day).  

Her LP results at 2 weeks showed the host cell count was 28 mm3, and her CrAg titer was 1:256. Opening 
pressure was 140 mm of CSF.  

She was completely asymptomatic. She was started on fluconazole 200 mg/d since her creatinine clearance 
remained at 20-30 cc/min, and her immunosuppressive agents were continued in the reduced regimen. She 
was discharged with follow up and although renal function was reduced, she was not placed on dialysis.  

Four months after discharge and on fluconazole 200 mg/d, the patient presented to the emergency 
department with severe, new onset of global headaches. On the initial work-up, her MRI scan showed a 
diffuse supra- and infra-tentorial leptomeningeal enhancement, as shown in Figure 2. The LP had a normal 
opening pressure, the initial CSF CrAg titer was 1:16, and the CSF WBC showed 100 host cells/mm3.  

Figure 2. Supratentorial (left panel by T1W1 imaging) and infratentorial (right panel by Flair Imaging) lesions 
consistent with cryptococcal meningitis. Reprinted from Wu G, et al. Sci Rep. 2020, 10:9948. 
doi:10.1038/s41598-020-67031-4 

 

Challenge Question 4. What would you do next for her management?  
A. Continue fluconazole and add corticosteroids  
B. Restart liposomal amphotericin B and flucytosine for relapsed infection  
C. Stop all immunosuppressants, start pain medications, and add combination antifungal therapy  
D. Start gamma interferon therapy  
E. No change in therapy and manage pain with medications 



 
 

 
 

 
Discussion 
 
At this point the final culture results will not be available for an extended time period. In  
fact, for relapsed patients on antifungal treatment, the fungal cultures can take from 10-21 days for yeasts to 
grow in the laboratory. Therefore, the clinician must empirically make management decisions without all 
culture information available. It may be helpful to perform a PCR on a CSF specimen, since a positive PCR may 
suggest a future culture positivity and thus a relapsed case, but even this test is not a certainty for diagnosis.  
 
A. Continue fluconazole and add corticosteroids.  The routine use of corticosteroids during the induction 
phase of treatment in cryptococcal meningitis in AIDS patients did not improve survival but did cause 
increased morbidity and reduced antifungal drug killing34. These findings have generally been adapted 
regarding all risk groups, and corticosteroid therapy is not routinely used during induction therapy. However, 
the use of corticosteroids in management of cryptococcal IRIS and post-infectious inflammatory response 
syndrome (PIIRIS) is well established and likely necessary. IRIS can occur in all major risk groups (AIDS, 
transplant recipients, and non-AIDS, non-transplant patients) and within the CNS space, so this inflammation 
must be controlled. In this patient, there was evidence of increased inflammation from the admitting data as 
observed in the MRI scan and an increase in pleocytosis even though the CrAg titer decreased. These decisions 
to use corticosteroids in management of cryptococcal meningitis are some of the hardest bedside decisions in 
medicine. With the timing of symptoms, clinical picture, and the lack of data suggesting treatment failure, 
corticosteroids for management of symptomatic CNS IRIS should be started18. There is elegant immunological 
support for altering the immune reaction in cryptococcosis35. However, the specific steroid treatment 
regimens have not been well studied and are empiric. Two suggested regimens are prednisone 1 mg/kg/day 
tapered over a month or dexamethasone taper, which has been used in tuberculous meningitis 
management36.  
 
B. Restart liposomal amphotericin B and flucytosine for relapsed infection. Many clinicians might use this 
strategy until yeast cultures are finalized. This is not a mistake, but if IRIS is not considered and a dampening of 
the immune reaction performed, the patient may not improve clinically in a rapid fashion. Therefore, if this 
strategy is taken, then corticosteroids should probably be added to the antifungal therapeutic regimen.  
 
C. Stop all immunosuppressants, start pain medications, and add combination antifungal therapy. The 
stoppage of immunosuppressants should not be considered at this point for several reasons. First, there will 
be risk of the transplanted organ failure through rejection. Second, transplant rejection may already be 
accelerating since increased organ rejection has been directly associated with the development of 
cryptococcal IRIS. Third, loss of the immune suppressants might theoretically further exacerbate the CNS IRIS 
and its potentially deadly inflammation. 
  
D. Start gamma interferon therapy. Gamma interferon treatment remains somewhat of a therapeutic enigma. 
Surely, appearance of this cytokine is increased in CSF during cryptococcal meningitis and is associated with a 
better outcome37. Furthermore, two studies in cryptococcal meningitis have shown positive results with 



 
 

 
 

adjunct recombinant interferon treatments in AIDS patients38,39. However, it remains as an alternative strategy 
and is rarely used with combination antifungal therapy in the induction phase. It has generally been 
considered during infection empirically for treatment failure. The issue around this patient with the potential 
for IRIS is that the immune modulation by the cytokine might make inflammation worse. The use of gamma 
interferon in cryptococcal meningitis management unfortunately remains as an orphan regimen utilized by 
experts in unique circumstances.  
 
E. No change in therapy and manage pain with medications. The acuteness and severity of this clinical 
presentation makes it very difficult for a clinician to know how to best proceed. One should respond with a 
new therapeutic strategy that attacks the pathophysiology of the pain, rather than just attempt to reduce 
symptoms with pain meds.  

Correct answer: A is the best answer, but for some clinicians, combination therapy may make them more 
comfortable until CSF culture results return (B). 

Case Management 

In this particular patient, the initial treating clinicians felt this presentation was a relapse of infection and they 
restarted liposomal amphotericin B and flucytosine for 2 weeks, but symptoms persisted and at that time, CSF 
cultures were negative. The patient was then started on a dexamethasone taper, and her symptoms improved 
dramatically. Unfortunately, the patient rejected her transplanted kidney and was placed on dialysis, and her 
transplant immunosuppressive agents were stopped. The taper of dexamethasone lasted 6 weeks, and after 
stopping steroids, in 1 week the symptoms recurred. An MRI scan at that time showed continued 
leptomeningeal inflammation.  

Challenge Question 5. What is the best option for her long-term management?  

A. Continue fluconazole and add pain medications  
B. Continue fluconazole but add liposomal amphotericin B and flucytosine  
C. Stop fluconazole and add posaconazole  
D. Continue fluconazole and start a more prolonged steroid taper  
E. Stop all antifungal drugs and give pain medications such as non-steroidal-anti-inflammatories  

 
Discussion 
 
A. Continue fluconazole and add pain medications. Pain meds may temporarily help but do not address the 
continuing inflammation which is the root cause of symptoms.  
 
B. Continue fluconazole but add liposomal amphotericin B and flucytosine. It is always possible that the 
immunosuppression from the steroids tipped the balance back to the yeast and its ability to start to grow. 
Thus, a large volume LP should be performed for culture and PCR testing to determine if viable yeasts are still 



 
 

 
 

present. The empiric use of triple drug therapy is interesting, and although two drug combination is favored in 
cryptococcal meningitis, the three-drug regimen has some studies supporting its use such as the AMBITION 
study33. In this case, it may be reasonable to search for viable organisms diagnostically rather then start an 
empiric triple drug regimen initially.  
 
C. Stop fluconazole and add posaconazole. The other triazoles have excellent in vitro antifungal activity 
against Cryptococcus, and there are some small open-labelled studies with voriconazole, posaconazole, and 
isavuconazole in cryptococcosis in which these agents have shown anticryptococcal activity40-43. In fact, their 
MICs are much lower than fluconazole. However, it has been very hard to prove that they have any advantage 
over fluconazole and should probably only be used in unique drug-resistant cases.  
 
D. Continue fluconazole and start a more prolonged steroid taper. It is important to emphasize that the 
management at present of IRIS is empirical and neither dose nor duration has been precisely studied. In fact, 
even other immune modulators such as anti-TNF therapies have been tried for treatment of IRIS. Therefore, 
consideration of another anti-inflammatory regimen for IRIS is always reasonable if there is no evidence that 
viable yeasts are present.  
 
E. Stop all antifungal drugs and give pain medications such as non-steroidal anti-inflammatories. Long-term 
management of cryptococcal meningitis has not been well-studied except in a few small studies in AIDS 
patients44,45. However, when cryptococcal meningitis relapses, it generally does so in the first year after the 
beginning of infection. Thus, because of this epidemiology and the safety of fluconazole, most experts and 
guidelines suggest that patients with cryptococcal meningitis receive at least 1 year of antifungal therapy.  

Correct answer: D. 

Case Outcome 

This patient received a lumbar puncture that showed the CSF was sterile with mild pleocytosis, and she was 
started on another taper of dexamethasone over 4 months. She became asymptomatic and had no other 
relapse of symptoms. She received fluconazole treatment for 1 year, and 2 years after this infection and 1 year 
off antifungal agents, she was considered ready to receive another transplanted kidney. 

The timing of re-transplanting an organ in a recipient who has had disseminated cryptococcosis is a bedside 
decision, but personal experience suggests that the patient can be considered for re-transplantation after 
adequate therapy and time off drug without relapse. Of course, timing of the renal transplant might be 
dictated by the need for an organ, and there are times in which it might be prudent to provide prophylaxis 
with an azole during the initial high-risk immunosuppressive time of the early transplant period.  

 

 



 
 

 
 

Summary of Special Issues Regarding Cryptococcosis in Transplant Recipients3 

In one of the most comprehensive epidemiological studies of cryptococcosis in transplant recipients in the 
USA, the TRANSNET Database for fungal infections in solid organ transplants reported on 97 cases of 
cryptococcosis. The majority of cases were observed in kidney transplants, but cases were also observed in 
liver, lung, pancreas, and small bowel transplants, but rarely in hematopoietic stem-cell transplants46,47. In 
transplant recipients, 45% of cases presented with CNS disease and 39% with lung involvement. 
Approximately 25% of disseminated cases had positive blood cultures but only 4% had cryptococcemia 
without evidence of other organ involvement. Importantly, the median time from transplant to diagnosis of 
cryptococcosis was 575 days46, thus, clearly this infection is not generally an early transplant-period infection, 
and this has been supported by many reviews. Also, cryptococcosis appears to occur earlier in liver and lung 
transplants recipients compared to kidney transplant recipients probably due to high intensity 
immunosuppression with the former. Furthermore, pulmonary disease typically presents later than CNS 
disease and is associated with lower prednisone dosing. However, if the yeast is in the transplanted donor 
tissue and placed in an immunocompromised host, then appearance of infection may occur in the early 
transplant period. For instance, contaminated tissue has been reported in both lung and corneal transplant 
recipients. The incidence of cryptococcosis has been reported to be up to 2.8% in transplants in some reviews, 
so it may depend on local factors4. The general cumulative incidence of cryptococcosis has been placed at 0.2-
0.3% per year in patients receiving high-level immunosuppression with antithymocyte globulin or 
alemtuzumab48. In one review, mortality for disseminated cryptococcosis in transplant recipients at 1 year was 
27%49. This figure is consistent with that reported for other medically advanced health care systems, but it can 
approach 40-50% mortality in less-resourced medical centers.  

In the diagnostic arena, around 90% of solid organ transplant recipients with meningitis will have positive 
serum CrAg detected. Serum CrAg titers are detected in 70-80% of patients with pulmonary disease and solid-
organ transplant recipients. Furthermore, 35-40% of solid organ transplant recipients may have their 
pulmonary cryptococcosis detected as an incidental finding during an imaging study.  

The importance of gradual reduction of immunosuppressants during management of cryptococcosis is 
emphasized by the finding that IRIS was independently associated with the discontinuation of calcineurin 
inhibitors, with an estimated 5-fold increased risk. In fact, receipt of calcineurin inhibitor was associated with 
lower mortality2. On the other hand, the presence of renal failure at baseline is associated with a higher rate 
of death in cryptococcal meningitis in organ transplant recipients.  
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