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Abstract
Illicit substances are widely used all over the world. Among them, crack cocaine results to be the most used
drug for the fact that it can be taken in different ways, such as inhaled or intravenous. Pulmonary
complications are well known in people snorting it, mostly due to contamination with other substances
contained in the objects able to infuse the drug. Herein, we present a case of lung candida abscess related to
nasal insufflation of cocaine in an abuser patient suffering from hepatitis C virus (HCV) and not
immunocompromised.
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Introduction
Candida albicans lung abscess is a rare occurring medical event [1]. The consumption of illicit drugs has
been associated with several pulmonary complications, including pneumonia, pulmonary hemorrhage,
cardiogenic edema, and acute lung injury [2]. Generally, these consequences are the result of chronic
cocaine use, which can occur through different routes of administration, viz. orally, intranasally,
intravenously, or by inhalation [2]. Crack cocaine, a thick smokable solid, appeared on the market during the
second half of the 1980s and today it represents one of the most widely used substances for this
characteristic [3]. Its new formulation is also injectable [4].

To date, from an examination of the available literature, no case of lung abscess, in specific supported by
Candida albicans, has been portrayed in illicit substance abuser patients suffering from hepatitis C virus
(HCV) and not immunocompromised.

Case Presentation
A 36-year-old prisoner man was admitted to our hospital due to a two-week history of fever (38-39°C),
asthenia, cough, and hemoptysis, not responding to antibiotic therapy. His clinical history exposed his
habitual consumption of smoked crack cocaine and injected heroin, as well as untreated HCV-related liver
disease. His vital signs included a blood pressure of 130/80 mmHg, heart rate of 90 beats/minutes,
respiratory rate of 16 beats/minutes, and oxygen saturation of 95% in room air. The lung auscultation
highlighted the presence of crackles at the right base of the organ.

Increases in white blood cell count (14,160/mm3; neutrophils, 77%) and index of inflammation (erythrocyte
sedimentation rate, three-fold and protein C-reactive, five-fold) were present. The other laboratory findings
resulted to be normal and there was no sign of immunodeficiency. The serological tests for HBV and HIV, as
well as the CD4+ T cell count, were negative, whereas the HCV antibody test was positive and the
quantitative HCV-RNA was 6.0 log10 IU/ml (5.6-7.4 log10 IU/ml). A chest X-ray showed a 7 cm round and
excavated lesion in the right lower lobe (Figure 1), confirmed by CT performed with a contrast agent,
revealing active mediastinal lymph nodes (Figure 2). Quantiferon-TB Gold (QFT), tuberculin skin testing,
and sputum examination for acid-fast bacilli (AFB) were negative. Blood cultures and tumor markers were
negative too. Due to persistent respiratory symptoms, bronchoscopy with bronchoalveolar lavage (BAL) was
carried out and its cytological sample showed the suspicion of an ongoing Candida albicans infection,
without evidence of tumoral cells or mycobacterium tuberculosis. Candida infection was confirmed by three
consecutive positive respiratory sputum cultures. During hospitalization, the patient’s liver disease was also
studied by a Fibroscan test, obtaining a score for hepatic fibrosis of F2, with a genotyping resulting in type 3.
The diagnosis of Candida lung abscess was suggested. Treatment with intravenous fluconazole 400 mg daily
was promptly started, later replaced by its oral formulation, and clinical improvement ensued. After three
weeks, the antifungal treatment was discontinued and the patient was thus discharged, with a complete
recovery. He was given an appointment to be followed at our hepatological unit and to perform the
treatment with direct-acting antiviral agents (DAAs) for his chronic hepatitis. After three months of therapy
with sofosbuvir 400 mg/velpatasvir 100 mg one time daily, the sustained virological response (SVR) was
reached and it’s still active.
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FIGURE 1: Chest X-ray showed a round and excavated lesion (arrow).

FIGURE 2: Chest-CT with contrast agent, axial view, showing a rounded
lesion with a thick wall (arrow) in the right lower lobe.
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Discussion
Lung abscess due to infection of Candida spp. is an extremely rare event. During the past years, very little
has been published on the relationships between Candida albicans and lung abscess [1]. In 60% of cases,
primary lung abscesses are identified, ie., when underlying pulmonary diseases are found, frequently due to
the aspiration of oral material, poor oral cleanliness, dental infections, alcohol abuse, and chronic illicit
drug use [5]. In the remaining 40% of cases, secondary abscesses are registered, also due to vascular emboli
[5]. Pre-existing conditions like pulmonary tuberculosis, bronchogenic carcinoma, bronchial asthma,
irradiation treatment, malignancy, diabetes mellitus, and malnutrition make the lungs susceptible to be
invaded by the candida species [6]. Also, long term antibiotics and steroids therapy was found to be
associated with pulmonary candidiasis [6]. Candida spp. are frequently cultured from respiratory secretions
owing to the contamination with the oral flora [7]. Generally, the isolation of Candida spp. from BAL is not
enough and the diagnosis of its infection requires the confirmation of tissue invasion from biopsy specimen
by histopathological studies [7,8]. In our case, we did not carry out a CT guided percutaneous needle
aspiration of the lesion, as the patient quickly responded to the antifungal therapy. However, on the basis of
CT images, a superinfection supported by Aspergillus spp. was also taken into account. Although the three
consecutive respiratory sputum cultures were not tested positive to the presence of this pathogen and it was
not found in BAL either, the eventuality of an occurring coinfection was not totally ruled out. In any case,
the undertaken therapy would have been able to eradicate also this kind of fungal disease. Recently, as
underlined by Randhawa et al., polymerase chain reaction (PCR) for specific nucleotide sequences of this
pathogen allows to identify it in cultures of urine, blood, and respiratory tract [9]. Generally, addicts use
two-to-three drops of lemon juice to dilute and to increase the solubility of heroin and crack cocaine,
previously processed with ammonia or sodium bicarbonate, before injecting them intravenously [10,11]. It
has been shown how lemon juice, used for this purpose, can promote the appearance of abscesses,
permanent damage to the veins, and infections [12]. It has also been speculated that the lemon may have
been contaminated by heroin abusers themselves, as disseminated candidiasis, supported by Candida
albicans, occurred in three cases in which this fruit was left at room temperature for a week and then reused
[13]. It has been reported how the assumption of cocaine through nasal insufflation can determine the
appearance of pulmonary complications, among which also abscesses [14]. Two mechanisms have been
hypothesized to play a role in their onset: the first one is the direct inhalation of pathogens contaminating
the substance, the second one is the direct action of cocaine on alveolar macrophages, resulting in an
inhibited response by leukocytes [14]. In this regard, a study conducted on animal models from Jayaraja et al.
is interesting [15]. The researchers, after having intratracheally instilled Candida albicans in mice,
performed an analysis on the bronchoalveolar lavage, which contained macrophages alveolar, and
neutrophils [15]. Afterward, they noted how cytosolic phospholipase A2 (cPLA2α), which is activated in
response to this specific pathogen, with consequent resulting in the release of arachidonic acid essential for
the production of eicosanoids, plays a key role in the immune host system against the commensal organism
Candida albicans [15]. Finally, several extrahepatic manifestations (EMs) were described in patients with
HCV, but the only one recognized involving the respiratory system is idiopathic pulmonary fibrosis (IPF)
[16]. Our patient suffered from an untreated active chronic hepatitis C and, for this reason, he was not
immunosuppressed by any drug.

Conclusions
The diagnosis of lung abscess has to be affirmed starting from an initial differential diagnosis of other
pathologies, including infectious diseases. Candida albicans can determine the onset of this pulmonary
complication, especially in subjects habitually users of inhaled cocaine contaminated with this pathogen.
This case underlines the importance of alerting physicians to this complication, which can occur in drug
users, even in those not immunosuppressed.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. N/A issued approval N/A. All the
radiological images are without identifying information. However, patient consent was obtained prior to
submitting it for possible publication. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements
The authors would like to thank Nada Paoluzi, Rome, Italy, for English editing.

References
1. Dermawan JKT, Ghosh S, Keating MK, Gopalakrishna KV, Mukhopadhyay S: Candida pneumonia with severe

2021 Zippi et al. Cureus 13(2): e13117. DOI 10.7759/cureus.13117 3 of 4

https://dx.doi.org/10.1097/MD.0000000000009650


clinical course, recovery with antifungal therapy and unusual pathologic findings: a case report. Medicine
(Baltimore). 2018, 97:9650. 10.1097/MD.0000000000009650

2. Terra Filho M, Yen CC, Santos Ude P, Muñoz DR: Pulmonary alterations in cocaine users . Sao Paulo Med J.
2004, 122:26-31. 10.1590/S1516-31802004000100007

3. Thadani PV: NIDA conference report on cardiopulmonary complications of "crack" cocaine use. Clinical
manifestations and pathophysiology. Chest. 1996, 110:1072-1076. 10.1378/chest.110.4.1072

4. Lankenau SE, Clatts MC, Goldsamt LA, Welle DL: Crack cocaine injection practices and HIV risk: findings
from New York and Bridgeport. J Drug Issues. 2004, 34:319-332. 10.1177/002204260403400204

5. Wu DW, Wang SW, Chang YF, Tsai JH: Effective pharmacotherapy for lung abscess in a patient with
alcoholism. Respir Med Case Rep. 2020, 30:101061. 10.1016/j.rmcr.2020.101061

6. Phukan AC, Sarmabordoloi JN, Mahanta J: Bronchopulmonary candidiasis in a tertiary referral hospital of
Assam, India. Indian J Med Sci. 2000, 54:491-494.

7. Carroll K: Laboratory diagnosis of lower respiratory tract infections: controversy and conundrums . J Clin
Microbiol. 2002, 40:3115-31120. 10.1128/jcm.40.9.3115-3120.2002

8. el-Ebiary M, Torres A, Fàbregas N, et al.: Significance of the isolation of Candida species from respiratory
sample in critically ill, non-neutropenic patients: an immediate postmortem histologic study. Am J Resp Crit
Care Med. 1997, 156:583-590. 10.1164/ajrccm.156.2.9612023

9. Randhawa H S: Respiratory and systemic mycoses: an overview . Indian J Chest Dis Allied Sci. 2000, 42:207-
219.

10. Page JB, Fraile JS: Lemon juice as a solvent for heroin in Spain . Subst Use Misuse. 1999, 34:1193-1197.
10.3109/10826089909039404

11. Waninger KN, Gotsch PB, Watts D, Thuahnai ST: Use of lemon juice to increase crack cocaine solubility for
intravenous use. J Emerg Med. 2008, 34:207-209. 10.1016/j.jemermed.2007.05.035

12. Buchanan D, Tooze JA, Shaw S, Kinzly M, Heimer R, Singer M: Demographic, HIV risk behavior, and health
status characteristics of "crack" cocaine injectors compared to other injection drug users in three New
England cities. Drug Alcohol Depend. 2006, 81:221-229. 10.1016/j.drugalcdep.2005.07.011

13. Newton-John HF, Wise K, Looke DF: Role of the lemon in disseminated candidiasis of heroin abusers . Med J
Aust. 1984, 140:780-781.

14. Baldwin GC, Tashkin DP, Buckley DM, Park AN, Dubinett SM, Roth MD: Marijuana and cocaine impair
alveolar macrophage function and cytokine production. Am J Respir Crit Care Med. 1997, 156:1606-1613.
10.1164/ajrccm.156.5.9704146

15. Jayaraja S, Dakhama A, Yun B, et al.: Cytosolic phospholipase A2 contributes to innate immune defense
against Candida albicans lung infection. BMC Immunol. 2016, 17:27. 10.1186/s12865-016-0165-9

16. Kuna L, Jakab J, Smolic R, Wu GY, Smolic M: HCV extrahepatic manifestations. J Clin Transl Hepatol. 2019,
7:172-182. 10.14218/JCTH.2018.00049

2021 Zippi et al. Cureus 13(2): e13117. DOI 10.7759/cureus.13117 4 of 4

https://dx.doi.org/10.1097/MD.0000000000009650
https://dx.doi.org/10.1590/S1516-31802004000100007
https://dx.doi.org/10.1590/S1516-31802004000100007
https://dx.doi.org/10.1378/chest.110.4.1072
https://dx.doi.org/10.1378/chest.110.4.1072
https://dx.doi.org/10.1177/002204260403400204
https://dx.doi.org/10.1177/002204260403400204
https://dx.doi.org/10.1016/j.rmcr.2020.101061
https://dx.doi.org/10.1016/j.rmcr.2020.101061
https://pubmed.ncbi.nlm.nih.gov/11354809/
https://dx.doi.org/10.1128/jcm.40.9.3115-3120.2002
https://dx.doi.org/10.1128/jcm.40.9.3115-3120.2002
https://dx.doi.org/10.1164/ajrccm.156.2.9612023
https://dx.doi.org/10.1164/ajrccm.156.2.9612023
https://www.atsjournals.org/doi/10.1164/ajrccm.156.2.9612023?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed&
https://dx.doi.org/10.3109/10826089909039404
https://dx.doi.org/10.3109/10826089909039404
https://dx.doi.org/10.1016/j.jemermed.2007.05.035
https://dx.doi.org/10.1016/j.jemermed.2007.05.035
https://dx.doi.org/10.1016/j.drugalcdep.2005.07.011
https://dx.doi.org/10.1016/j.drugalcdep.2005.07.011
https://onlinelibrary.wiley.com/doi/abs/10.5694/j.1326-5377.1984.tb132597.x
https://dx.doi.org/10.1164/ajrccm.156.5.9704146
https://dx.doi.org/10.1164/ajrccm.156.5.9704146
https://dx.doi.org/10.1186/s12865-016-0165-9
https://dx.doi.org/10.1186/s12865-016-0165-9
https://dx.doi.org/10.14218/JCTH.2018.00049
https://dx.doi.org/10.14218/JCTH.2018.00049

	Candida Albicans Lung Abscess in an Illicit Drugs User With Hepatitis C Virus Chronic Infection
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Chest X-ray showed a round and excavated lesion (arrow).
	FIGURE 2: Chest-CT with contrast agent, axial view, showing a rounded lesion with a thick wall (arrow) in the right lower lobe.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


