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CASE REPORT

PULMONARY COINFECTION BY Pnreumocystis jiroveci,
Cryptococcus neoformans AND CYTOMEGALOVIRUS IN HIV
PATIENT WITHOUT ANTIRETROVIRAL TREATMENT
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Rosa Miranda Corréa’, Marlene Antonia dos Reis' and Juliana Reis Machado’

ABSTRACT

Pulmonary diseases are among the main causes of morbidity and mortality in HIV patients.
Here, we present the fatal case of a 30 year-old AIDS patient, who did not undergo antiretroviral
treatment, presenting pulmonary coinfection by Pneumocystis jiroveci, Cryptococcus
neoformans and cytomegalovirus diagnosed in the postmortem histological examination.
Concurrent pulmonary infection by these three agents is not common and, to date, apparently
had not been reported in the literature.
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INTRODUCTION

Highly active antiretroviral therapy (HAART) for human immunodeficiency
virus (HIV) infection dramatically reduced AIDS-related morbidity and mortality;
however, opportunistic lung infections remain a major cause of hospitalization in these
patients, due to decreased CD4 T lymphocyte counts (Brooks et al., 2009; Brasil, 2013).

Most common lung diseases are those caused by fungi such as cryptococcosis
usually caused by Cryptococcus neoformans, histoplasmosis caused by Histoplasma
capsulatum and pneumocystosis, caused by Prneumocystis jiroveci, which leads to intra-
alveolar pneumonitis due to alveolar occupation by exudate, thickening of the alveolar
membrane, inflammation of parenchyma, and subsequently edema and fibrosis (Thomas
& Limper, 2004; Thomas & Limper, 2007).
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In addition to pneumocystosis, patients with HIV/AIDS commonly
present complications caused by opportunistic viruses such as cytomegalovirus
(CMV). Infection may remain latent, hardly recognized by the immune system,
being one of the major causes of morbidity and mortality in HIV patients
worldwide (Fielding et al., 2011; Soderberg-Naucler, 2006).

Pulmonary coinfection by Preumocystis jiroveci and Cryptococcus
neoformans is considered uncommon, although it has already been reported
in the literature (Javier et al., 2012). There are some reports of HIV patients
with Pneumocystis pneumonia associated with cytomegalovirus, but they are
also uncommon (Polaczek et al., 2014). Here, we present a case of a patient
with AIDS without antiretroviral treatment with pulmonary coinfection by
Pneumocystis jiroveci, Cryptococcus neoformans and Cytomegalovirus
diagnosed in the postmortem histological exam. Concurrent pulmonary
infection by these three agents is not common and, to date, apparently had not
been reported in the literature.

CASE REPORT

A 30 year-old white man, farmer, married, reported one month of
hyporexia and insomnia, watery diarrhea for 15 days, fever for 6 days,
dyspnea and nauseas for 5 days. His HIV rapid test was positive, subsequently
confirmed by serology. His medical history was meaningless. On physical
examination, there were no fever, no pulmonary or cardiac abnormalities. He
presented pain during left hypocondric palpation and lip lesions of Herpes
simplex virus. Chest X-Ray showed a bilateral thin interstitial infiltrate around
the pulmonary hilum and bases. Sulfamethoxazole/trimethoprim for P, jiroveci
pneumonia was started. No infectious agents were found in the stool tests.
After 15 days of hospitalization, he presented the first fever episode, while
diarrhea and dyspnea persisted. In the 19" day of hospitalization, a chest
X-ray showed parenchymal opacities in both hemithoraces. Sputum exam was
negative for acid-fast bacilli. Hemoculture was positive for C. neoformans and
fluconazole was started. Two days later, liquor was also positive for this agent.
Amphotericin B was started. Patient presented worsening of dyspnea, cyanosis
and was intubated, after which he presented cardiorespiratory arrest and died.
Antiretroviral treatment was not initiated.

Necropsy was performed and the cause of death was fungal septicemia
with disseminated cryptococcosis in the lungs (Figure 1 and 3), lymph nodes,
spleen, liver, brain, cerebellum, kidneys, adrenal glands, pancreas, heart,
smooth intestine, prostate, thymus and skin. Cytomegalovirus inclusions were
present in the lungs (Figure 2) and adrenal glands. P, jiroveci was found in the
alveolar spaces (Figure 3). Therefore, the lungs were coinfected with three
different agents, a rare finding even in HIV patients.
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Figure 1. Arrow indicates bilateral diffuse consolidation of pulmonary lobes

(Left lung, 800 g).

Figure 2. In high magnification, one alveolar space with CMV intracellular
inclusions surrounded by a clear halo that gives the appearance of “owl’s eye”

(arrow, down right) (HE, 1280x).

Figure 3. Using Grocott methenamine silver stain at high magnification,
Pneumocystis jiroveci in lung have the appearance of crushed ping-pong balls
(arrow). C. neoformans organisms in an adjacent alveolus (arrow upper left)

(Grocott, 1280x).
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DISCUSSION

In Brazil, examinations, drug distribution, health professionals training
and monitorization of HIV-positive patients are covered by the Unified Health
System, with no costs to patients (Greco & Simao, 2007). Unfortunately,
most cases of death due to HIV/AIDS are related to late diagnosis and lack of
adherence to highly active antiretroviral therapy, HAART (Ewings et al., 2008).
Young men with lower socioeconomic status tend to discontinue treatment.
Another important aggravating factor for HIV/AIDS patient survival is the
difficulty in accessing health services (Britoet al., 2006; Travassos et al., 2002;
Lopes et al., 2012). The present case is of a 30-year-old male farmer who was
diagnosed with an HIV infection only on hospitalization and died after 21 days.
According to the clinical history and socio-epidemiological characteristics,
this patient had several risk factors for early death due to HIV/AIDS infection
(Lopes et al., 2012).

Cryptococcosis is one of the leading opportunistic fungal infections in
patients with HIV/AIDS (Castro-Jiménez et al., 2011) and C. neoformans is
responsible for more than 90% of the cryptococcosis cases (Firacative et al.,
2018). Infection occurs by inhalation of yeasts from the environment, which
reach lung alveoli causing primary pulmonary infection, usually asymptomatic
or with mild symptoms. Infection is usually controlled by immune response
involving macrophages, T helper lymphocytes and cytokines such as tumor
necrosis factor (TNF), gamma-interferon and interleukin-2. However, in
immunosuppressed people, yeasts can grow and spread (Shao et al., 2005).
Fungal plasmatic spread occurs in the minority of cases and usually in patients
with advanced AIDS characterized by high viral load and low CD4 cell counts
(Kiertiburanakul et al., 2012). This was the cause of death of this patient,
which is uncommon. Extrapulmonary cryptococcosis is considered an AIDS-
defining disease and usually occurs in patients without HAART (Mirza et al.,
2003; Center for Disease Control, 2002).

Cytomegalovirus is a prevalent herpesvirus that in most cases, after
infection, remains latent in the host, and can be reactivated when the cell-
mediated immune system is depressed (Cannon et al., 2010). Cytomegalovirus
infection in HIV patients is associated with faster disease progression as well
as increased risk of bacterial and fungal superinfections (Johnstone et al.,
2014). As this patient died from cryptococcus septicemia, coinfection with
cytomegalovirus may have contributed to fungal spread.

P jiroveci is one of the most common agents of opportunistic respiratory
infections in HIV patients, also considered an AIDS-defining disease. It
presents tropism to type I alveolar epithelium cells, causing an inflammatory
reaction that can result in respiratory failure (Truong & Ashurst, 2018).

Conventional chest X-ray is often the only image technique available
for first line investigation in clinical practice, as in this case. In AIDS patients,
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despite atypical manifestations with overlapping features in a multifactorial
disease, this image resource is accurate for diagnosing common complications
(Allen et al., 2010). Therefore, it is important to be aware of the particular
features of each agent, as there may hypothetically be individual diseases and
be forewarned that even with nonspecific images, in very severe cases, it is
empirically necessary to cover the most frequent agents.

Imaging findings of cryptococcal pneumonia are varied and
nonspecific. Reticular or reticulonodular infiltrates are the most common
pattern in immunocompromised hosts (McGuinness, 1997). In around 30% of
them, there are multiple or solitary nodules up to 4 cm in diameter; and another
less frequent feature in AIDS-related diseases compared to immune competent
hosts, is cavitation, which usually appears during mild immune suppression
(Wallace et al., 1998). Less-frequent manifestations include miliary nodularity,
ground-glass opacification, consolidation, adenopathy, effusions and chest
wall abscesses (McGuinness, 1997).

Pulmonary CMV impairment has varied radiographic findings, which
overlaps other AIDS-related diseases, especially pneumocystosis (McGuinness,
1997). Features include perihilar and lower zone interstitial infiltrates, ground-
glass opacification, nodules (varying from miliary to 3 cm) and effusions;
highlighting that a small airway disease may be the sole manifestation of
infection. A useful tip, although not applicable to the case reported, is that
CMYV should be considered over P, jirovecci when ground-glass opacification
is associated with nodularity and effusion, especially in patients with CD4
counts under 50 (Waxman et al., 1997).

In pulmonary pneumocystosis, the classic appearance is bilateral
symmetric perihilar or diffuse interstitial opacification, which may be reticular,
finely granular or ground-glass in appearance and some patients, despite
treatment, will progress to coarse reticular opacification and fibrosis (Boiselle
et al., 1999).

Therefore, as the first chest radiograph showed a bilateral thin
interstitial infiltrate around the pulmonary hilum and bases, and P, jirovecci is
the most common individual pathogen to cause this appearance, it indicates at
least initially, pneumocystosis, but also the possible radiologic manifestation
of fungi (especially Cryptococcus), mixed infections, tuberculosis and atypical
mycobacteria (Schlossbauer et al., 2007). In this case, possible Cryptococcus
as described above. The image on the 19" day of hospitalization showed
parenchymal opacities in both hemithoraces, a nonspecific finding that
would suggest no particular hypothesis, but as the patient’s clinical condition
deteriorated, in spite of medication, broadening the spectrum of treatment to
cover possible coinfections, such as CMV, would be in order, without ruling
out the hypothesis of poor evolution of pneumocystosis.
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Fungal pneumonia is an important cause of morbidity and mortality
among HIV/AIDS patients and without adequate treatment, this opportunistic
infection can progress rapidly (Kaur et al., 2017). The clinical evolution of the
case under study is according to the literature, since the patient was subsequently
diagnosed with an HIV infection, which made treatment response difficult.

Pulmonary coinfection by P. jiroveci and cytomegalovirus is indicative
of severe immunosuppression, related to a poor prognosis (Shah et al., 2017; Yu
et al., 2017). This co-infection has been reported in some studies (Shah et al.,
2017; Jacobson et al., 1991; Bozzette et al., 1992). Coinfection of P, jiroveci
and C. neoformans is considered uncommon but has also been reported in the
literature (Boonsarngsuk et al., 2009; Javier et al., 2012; Desai et al., 2016).
There are few reports of cytomegalovirus and C. neoformans coinfection in
HIV/AIDS patients (Lemert et al., 1996).

A limitation in this case report is the absence of CD4 cell count.
However, it was certainly low, since the patient had an AIDS-defining
disease (Center for Disease Control, 2002). Some studies associate the risk of
developing opportunistic infections with CD4 cell cut-offs. Levels below 200
cells/uL have a higher risk of fungal pneumonia. Levels below 100 cells/uL
indicate a higher risk of Cryptococcus infection related to meningitis and lung
disease, and levels below 50 cells/uL lead to higher risk of cytomegalovirus
infection. As the patient reported had pulmonary infection by P. jiroveci, C.
neoformans and cytomegalovirus, his CD4 cell count can be inferred as below
50 cells/uL. Another limitation is the impossibility of adding the chest X-ray
image in this study as only the X-ray description was available in the patient’s
medical record.

In conclusion, the patient studied presented several risk factors for early
death due to HIV/AIDS infection, as he had P. jiroveci, C. neoformans and
Cytomegalovirus coinfections. Late diagnosis, lack of antiretroviral therapy
and co-infections led to rapid disease progression. Concomitant pulmonary
infection with P, jiroveci, C. neoformans and cytomegalovirus has apparently
not been reported in the literature.

Thus, this report may help clinicians in cases with poorly defined
disease profiles, which can interfere in clinical diagnosis and impair rapid and
effective therapeutic intervention, culminating in an unfavorable prognosis.

Facing a patient who does not respond well to usual therapy, the
presence of more than one agent is a possibility. Has the clinician really
managed to cover all possible diagnoses? These points are fundamental as, in
this case, the possibility of Citomegalovirus infection was not evaluated for
clinical diagnosis or treatment purposes. This report further reinforces the role
of autopsy as a tool for better understanding the comorbidities that can affect
HIV/AIDS patients.

204 Rev Patol Trop Vol. 47 (3): 199-206. jul.-sep. 2018



REFERENCES

10.

11.

13.

15.

16.

18.

Allen CM, Al-Jahdali HH, Irion KL, Al Ghanem S, Gouda A, Khan AN. Imaging lung manifestations
of HIV/AIDS. Ann Thorac Med 5: 201-216, 2010.

Boiselle PM, Crans CA Jr, Kaplan MA. The changing face of Pneumocystis carinii pneumonia in
AIDS patients. AJR Am J Roentgenol 172: 1301-1309, 1999.

Boonsarngsuk V, Sirilak S, Kiatboonsri S. Acute respiratory failure due to pneumocystis pneumonia:
outcome and prognostic factors. nt J Infect Dis 13: 59-60, 2009.

Bozzette SA, Arcia J, Bartok AE, McGlynn LM, McCutchan JA, Richman DD, Spector SA. Impact
of Pneumocystis carinii and cytomegalovirus on the course and outcome of atypical pneumonia in
advanced human immunodeficiency virus disease. J Infect Dis 165: 93-98, 1992.

Brasil. Ministério da Satde. Programa Nacional de DST e AIDS. Boletim epidemiologico AIDS-
DST. Ano 11, Brasilia-DF. 2013. 68p.

Brito AM, Szwarcwald CL, Castilho EA. Fatores associados a interrupgao de tratamento anti-
retroviral em adultos com aids: Rio Grande do Norte, Brasil, 1999-2002. Rev Assoc Med Bras 52:
86-92, 2006.

Brooks JT, Kaplan JE, Masur H. What’s new in the 2009 US Guidelines for prevention and treatment
of opportunistic infections among adults and adolescents with HIV. Top HIV Med 17: 109-114,2009.
Cannon MJ, Schmid DS, Hyde TB. Review of cytomegalovirus seroprevalence and demographic
characteristics associated with infection. Rev Med Virol 20: 202-213, 2010.

Castro-Jiménez MA, Rey-Benito GJ, Duque-Beltran S, Pinilla-Guevara CA, Bello-Pieruccini S,
Agudelo-Mahecha CM, Alvarez-Moreno CA. Diagnostico de micosis oportunistas en pacientes con
VIH/sida: un estudio de casos en Colombia. Infectio 15: 92-97, 2011.

Center For Disease Control (CDC). Deaths among persons with AIDS through. HIV/AIDS Surveill
Supp Report 8: 1-20,2002.

Desai A, Fe A, Desai A, Ilowite J, Cunha BA, Mathew JP. A Case of Pneumonia Caused by

Pneumocystis jirovecii and Cryptococcus neoformans in a Patient with HTLV-1 Associated Adult
T- Cell Leukemia/Lymphoma: Occam’s Razor Blunted. Conn Med 80: 81-83, 2016.

. Ewings FM, Bhaskaran K, McLean K, Hawkins D, Fisher M, Fidler S, Gilson R, Nock D, Brettle

R, Johnson M, Phillips A, Porter K. UK Register of HIV Seroconverters. Survival following HIV
infection of a cohort followed up from seroconversion in the UK. AIDS 22: 89-95, 2008.

Fielding K, Koba A, Grant AD, Charalambous S, Day J, Spak C, Wald A, Huang ML, Corey L,
Churchyard GJ. Cytomegalovirus viremia as a risk factor for mortality prior to antiretroviral therapy
among hiv-infected gold miners in South Africa. PLoS One 6: 1-6, 2011.

. Firacative C, Lizarazo J, Illnait-Zaragozi MT, Castaiieda E. Latin American Cryptococcal Study

Group. The status of cryptococcosis in Latin America. Mem Inst Oswaldo Cruz 113: €170554,2018.

Greco BD, Simdo M. Brazilian policy of universal access to AIDS treatment: sustainability
challenges and perspectives. AIDS 21: 37-45,2007.

Jacobson MA, Mills J, Rush J, Peiperl L, Seru V, Mohanty PK, Hopewell PC, Hadley WK, Broaddus
VC, Leoung G, Feigal DW. Morbidity and mortality of patients with AIDS and first-episode

Pneumocystis carinii pneumonia unaffected by concomitant pulmonary cytomegalovirus infection.
Am rev Respir Dis 144: 6-9, 1991.

. Javier B, Susana L, Santiago G, Alcides T. Pulmonary coinfection by Preumocystis jiroveci and

Cryptococcus neoformans. Asian Pac J Trop Biomed 2: 80-82,2012.

Johnstone J, Parsons R, Botelho F, Millar J, McNeil S, Fulop T, McElhaney J, Andrew MK, Walter
SD, Devereaux PJ, Malekesmaeili M, Brinkman RR, Mahony J, Bramson J, Loeb M. Immune
biomarkers predictive of respiratory viral infection in elderly nursing home residents. PLoS One 9:
e108481,2014.

Rev Patol Trop Vol. 47 (3): 199-206. jul.-sep. 2018 205



19.

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

—_

33.

34.

35.

36.

Kaur R, Mehra B, Dhakad MS, Goyal R, Bhalla P, Dewan R. Fungal Opportunistic Pneumonias in
HIV/AIDS Patients: An Indian Tertiary Care Experience. J Clin Diagn Res 11: DC14-DC19, 2017.

Kiertiburanakul S, Watcharatipagorn S, Chongtrakool P, Santanirand P. Epidemiology of bloodstream
infections and predictive factors of mortality among HIV-infected adult patients in Thailand in the
era of highly active antiretroviral therapy. Jpn J Infect Dis 65: 28-32,2012.

. Lemert CM, Baughman RP, Hayner CE, Nestok BR. Relationship between cytomegalovirus cells

and survival in acquired immunodeficiency syndrome patients. Acta Cytol 40: 205-210, 1996.

Lopes LA, da Silva EM. Biological, behavioral, and socioeconomic factors associated with death
from AIDS in Brasilia, Brazil, in 2007. Rev Soc Bras Med Trop 45: 448-452,2012.

McGuinness G. Changing trends in the pulmonary manifestations of AIDS. Radiol Clin North Am
35:1029-1082, 1997.

Mirza SA, Phelan M, Rimland D, Graviss E, Hamill R, Brandt ME, Gardner T, Sattah M, de Leon
GP, Baughman W, Hajjeh RA. The changing epidemiology of cryptococcosis: an update from
population-based active surveillance in 2 large metropolitan areas, 1992-2000. Clin Infect Dis 36:
789-794, 2003.

Polaczek MM, Zych J, Oniszh K, Szopinski J, Grudny J, Roszkowski-Sliz K. Pneumocystis
pneumonia in HIV-infected patients with cytomegalovirus co-infection. Two case reports and a
literature review. Pneumonol Alergol Pol 82: 458-466, 2014.

Schlossbauer T, Schmidt GP, Bogner JR, Sing A, Reiser MF, Becker-Gaab C. Pulmonary radiological
characteristics in patients with HIV infection at the time of highly active antiretroviral therapy
(HAART). Eur J Med Res 12: 341-346, 2007.

Shah K, Cherabuddi K, Beal SG, Kalyatanda G. Refractory acute respiratory failure due to
Pneumocystis jiroveci (PCP) and Cytomegalovirus (CMV) pneumonitis: A case report and review of
literature. IDCases 10: 42-45,2017.

Shao X, Mednick A, Alvarez M, van Rooijen N, Casadevall A, Goldman DL. An innate immune
system cell is a major determinant of species-related susceptibility differences to fungal pneumonia.
J Immunol 175: 3244-3251, 2005.

Soderberg-Naucler C. Human cytomegalovirus persists in its host and attacks and avoids elimination
by the immune system. Crit Rev Immunol 26: 231-263, 2006.

Thomas Jr CF, Limper AH. Current insights into the biology and pathogenesis of Pneumocystis
pneumonia. Nat Rev Microbiol 5: 298-308, 2007.

. Thomas Jr CF, Limper AH. Pneumocystis pneumonia. N Engl J Med 350: 2487-2498, 2004.
32.

Travassos C, Viacava F, Pinheiro R, Brito A. Utilizagdo dos servigos de saude no Brasil: género,
caracteristicas familiares e condi¢do social. Rev Panam Salud Publica 11: 365-373, 2002.

Truong J, Ashurst JV. Pneumonia, Preumocystis (carinii) jiroveci. 2018. Available in: <https://www.
ncbi.nlm.nih.gov/books/NBK482370/>. Accessed in: Feb. 2018.

Wallace JM, Lim R, Browdy BL, Hopewell PC, Glassroth J, Rosen MJ, Reichman LB, Kvale PA.
Risk factors and outcomes associated with identification of Aspergillus in respiratory specimens
from persons with HIV disease. Pulmonary Complications of HIV Infection Study Group. Chest
114:131-137, 1998.

Waxman AB, Goldie SJ, Brett-Smith H, Matthay RA. Cytomegalovirus as a primary pulmonary
pathogen in AIDS. Chest 111:128-134, 1997.

Yu Q, Jia P, Su L, Zhao H, Que C. Outcomes and prognostic factors of non-HIV patients with
Pneumocystis jirovecii pneumonia and pulmonary CMV co-infection: A Retrospective Cohort
Study. BMC Infect Dis 5: 392,2017.

206 Rev Patol Trop Vol. 47 (3): 199-206. jul.-sep. 2018



