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Clinical Characteristics, Laboratory Findings, and Prognosis in Patients With Talaromyces marneffei Infection Across Various Immune Statuses












	
	ORIGINAL RESEARCH
published: 15 April 2022
doi: 10.3389/fmed.2022.841674






[image: image2]

Clinical Characteristics, Laboratory Findings, and Prognosis in Patients With Talaromyces marneffei Infection Across Various Immune Statuses

Dianwu Li1,2,3,4,5†, Huaying Liang1,2,3,4,5†, Yiqun Zhu1,2,3,4,5, Qinyu Chang1,2,3,4,5, Pinhua Pan1,2,3,4,5* and Yan Zhang1,2,3,4,5*


1Department of Respiratory Medicine, National Key Clinical Specialty, Branch of National Clinical Research Center for Respiratory Disease, Xiangya Hospital, Central South University, Changsha, China

2Center of Respiratory Medicine, Xiangya Hospital, Central South University, Changsha, China

3Clinical Research Center for Respiratory Diseases in Hunan Province, Changsha, China

4Hunan Engineering Research Center for Intelligent Diagnosis and Treatment of Respiratory Disease, Changsha, China

5National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Changsha, China

Edited by:
Franklin Wang-Ngai Chow, Hong Kong Polytechnic University, Hong Kong SAR, China

Reviewed by:
Hossein Zarrinfar, Mashhad University of Medical Sciences, Iran
 Pingli Wang, Zhejiang University, China

*Correspondence: Pinhua Pan, pinhuapan668@csu.edu.cn
 Yan Zhang, zhangy4290@csu.edu.cn

†These authors have contributed equally to this work

Specialty section: This article was submitted to Infectious Diseases - Surveillance, Prevention and Treatment, a section of the journal Frontiers in Medicine

Received: 23 December 2021
 Accepted: 14 March 2022
 Published: 15 April 2022

Citation: Li D, Liang H, Zhu Y, Chang Q, Pan P and Zhang Y (2022) Clinical Characteristics, Laboratory Findings, and Prognosis in Patients With Talaromyces marneffei Infection Across Various Immune Statuses. Front. Med. 9:841674. doi: 10.3389/fmed.2022.841674



Objective: Talaromyces marneffei (TM) is an opportunistic fungus that is predominantly prevalent among patients who are HIV-positive in South-East Asia. However, few studies focused on the clinical features, laboratory findings, and prognosis across varying immune states.

Methods: A total of 54 patients with TM infection in Xiangya Hospital of Central South University from January 1, 2006 to October 31, 2021 were retrospectively analyzed. Clinical profiles were compared across the different immune statuses by HIV-positive (HIV group, n = 18), HIV negative but with immunocompromised conditions (Non-HIV with IC Group, n = 11), and immunocompetent patients (n = 25).

Results: All the patients were diagnosed by pathogen culture or by metagenomic next-generation sequencing (mNGS). The median age was 50, and patients with HIV were much younger compared to the other two groups. The most common symptom at presentation was fever (79.6%), followed by cough (70.4%), weight loss (61.1%), and expectoration (53.7%). The patients with HIV were more likely to develop into a subtype of disseminated TM affecting multiple organs including lymph node, liver, skin, and spleen, thus, resulting in higher hospital mortality compared to the other two groups. Patients without HIV but with immunocompromised conditions presented similar hospital mortality rates compared to immunocompetent patients, while experiencing longer days of hospitalization to recover from the diseases. Additionally, in this study, the pathogen culture easily confirmed the patients with HIV. However, mNGS presented as a promising tool to confirm TM infection in those suspicious patients without HIV.

Conclusions: In summary, patients with HIV were more likely to develop into disseminated TM, resulting in higher mortality compared to those patients without HIV. Additionally, mNGS presented as an important supplementary tool to confirm TM infection in patients without HIV, particularly in those with immunocompromised diseases.
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INTRODUCTION

Talaromyces marneffei (TM) is an opportunistic and highly invasive fungus endemic, that is predominantly restricted to Southeast and Eastern Asia (1, 2). It was originally isolated from a bamboo rat in Vietnam in 1956 (3) and was firstly reported with natural human infection in 1973 (4). It is one of the most important thermally dimorphic pathogenic fungi (5) and grows as a mycelium at 25°C and as yeast at 37°C due to the organism's principal virulence factors (6). A hypothetical diagnosis of TM infection is made on clinical findings in conjunction with microscopic identification of characteristic intracellular TM yeast cells, while definitive diagnosis depends on the isolation of TM by culture from suspicious clinical specimens (7). The TM presents as a unicellular organism with round to oval cells under microscopic observation (8). In recent years, mNGS has been a promising tool to confirm TM infection for suspicious individuals as well.

The TM infection commonly occurs in patients with human immunodeficiency virus infection (HIV), but in recent years, more and more TM infection has been diagnosed in patients without HIV, and even in immunocompetent individuals (9, 10). However, studies on clinical characteristics, laboratory findings, and prognosis in patients with TM infection with varying immune statuses are still limited. In the current study, we conducted a retrospective analysis on demographics, clinical symptoms, laboratory and imaging presentation, and prognosis related to TM infection in patients with varying immune statuses.



METHODS


Patients

We retrospectively extracted and analyzed the clinical profile data on patients with TM infections in Xiangya Hospital of Central South University from January 2006 to October 2021. This study was approved by the Institutional Review Boards (IRBs) in Xiangya Hospital, Central South University (No. 202104005). Clinical profiles including demographics, comorbidities, clinical symptoms, laboratory and imaging findings, and prognosis were obtained from the electronic record. The TM infection was diagnosed by experienced doctors, combining suspicious clinical manifestations with one of the following evidence (11–13):

a. Pathogen culture: Using standard culture techniques to isolate TM from clinical specimens. The crucial evidence of the positive TM was its thermal dimorphism, that is, the form of mycelium at 25°C coupling with brick red pigment and the form of yeast at 37°C.

b. After Wright staining, Giemsa staining, or periodic acid Schiff staining of cytology and histopathology specimens, the special yeast form and diaphragm of TM are directly observed with the microscope.

c. Genetic methods: Genetic methods including mNGS (in the current study) and other genetic tests illustrate that TM is positive.



Definitions

Imaging and physical exam findings, positive culture site, and histopathology were commonly used to define sites of infection. If patients had only one involved lesion or organs without systemic symptoms or physical signs, that would be defined as focalized TM infection. When the existence of TM is confirmed in blood or bone marrow, or more than one viscus with systemic symptoms, that would be defined as disseminated TM infection. Immune status was divided into three groups as following criteria: (1) HIV group was defined as patients accompanied with HIV infection; (2) Non-HIV with IC group was defined as those patients without HIV, but with immunocompromised conditions as any of the following situation: progressed malignancy, chemotherapy, solid organ or a stem-cell transplant, or immunosuppressive medications including corticosteroids, biologic immunosuppressants, etc.; (3) the immunocompetent group was classified as those patients without HIV or absence of an immunocompromised condition.



Statistical Analysis

All data in the current study were analyzed with SPSS 26.0 software (IBM SPSS Inc., USA). Continuous variables with skewed distribution were presented as medians and interquartile ranges and compared by the Kruskal-Wallis H test. Categorical variables were expressed as frequencies and percentages (%) and analyzed by the Chi-square test or Fisher's exact test. A value of P < 0.05 was considered statistically significant.




RESULTS


Clinical Characteristics of TM Infection in Patients With Various Immune Statuses

This retrospective analysis included 54 patients with TM-infection in Xiangya Hospital of Central South University from January 1, 2006 to October 31, 2021. All the patients in the study were identified by pathogen culture or mNGS. The gender composition was different between the three groups, with males accounting for 88.9, 54.5, and 88.0% in the HIV, Non-HIV with IC, and Immunocompetent groups, respectively. The median age was 50, and patients with HIV were much younger compared to the other two groups (P = 0.02). The most common symptom at presentation was fever (79.6%), followed by cough (70.4%), lymphadenopathy (70.4%), weight loss (61.1%), expectoration (53.7%), skin lesion (50%), gastrointestinal symptoms (33.3%), splenomegaly (31.5%), hepatomegaly (35.2%), bone destruction (11, 20.4%). The patients with HIV were more likely to develop into a subtype of disseminated TM, affecting multiple organs including lymph node, liver, skin and spleen, and so on (Table 1).


Table 1. Clinical characteristics of the patients with TM infection across the three groups.
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Laboratory and Image Findings in TM Infection Across Various Immune Statuses

The laboratory and image findings were presented in Table 2. Compared to immunocompetent patients, patients with or without HIV with other immunocompromised conditions had a lower number of leukocytes, platelets (PLT), lymphocytes, and eosinophils that reflected their immune status. Compared to patients in the immunocompetent group, patients with HIV had significantly lower albumin and uric acid (UA), but with higher alanine transaminase (ALT), aspartate transaminase (AST), lactate dehydrogenase (LDH), total bilirubin (TBil), and direct bilirubin (DBil). Patients with HIV, or otherwise immunocompromised conditions, showed obvious immune dysfunction based on the impairment of CD4, CD8, and complement levels of C3 and C4. From the image findings, almost all patients with TM infections had lesions in their lungs, indicating respiratory airway was the main entry route for TM infection. Several cases were also accompanied by a skin infection, and one of them got the infection after skin surgery, then spread to the lungs, and represented with bilateral diffuse nodular lesions (Figure 1A), which were significantly absorbed after anti-TM treatment with Amphotericin B (Figure 1B). Additionally, there is also a tendency for multiple invasions throughout the body in patients without HIV, which can easily be misdiagnosed as advanced malignancies. In the study, one patient was admitted with generalized pain and a subcutaneous mass on the left posterior back, PET-CT (Figure 2) gave a hint of multiple possible malignant lesions, but TM was confirmed by pathogen culture for the tissue biopsy.


Table 2. Laboratory findings and imaging in patients with TM infection among various immune statuses.
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FIGURE 1. (A) Shows the patient's lung CT presentation on admission (white arrows). (B) Shows a CT of the lungs reviewed after 2 months of anti-TM treatment, which is significantly better than (A) in terms of absorption.



[image: Figure 2]
FIGURE 2. The MIP (maximum intensity projection) of 18F-FDG (fluoro-D-glucose) PET/CT (A) revealed multiple hypermetabolic lesions in the whole body (black arrows). Axial slices showed normal ribs (B) (SUVmax = 10.3) and multiple hypermetabolic lesions of the spine (C) (white arrows).




Treatment Strategies and Prognosis of TM Infection Across Various Immune Statuses

The treatment strategies and prognosis in the patients with TM infection was presented in Table 3. Patients with TM with HIV had the highest hospital mortality rate among the three groups. Those patients without HIV with immunocompromised conditions had a similar hospital mortality rate with immunocompetent patients, but experienced longer days of hospitalization. Additionally, patients with HIV were confirmed easier by the pathogen culture, while a proportion of patients without HIV were diagnosed by mNGS. In the study, 15 suspicious patients were examined with pathogen culture and mNGS. The results showed 5 patients with double-positive results by culture and mNGS, while 9 patients showed positive mNGS but negative culturing results (Supplementary Figure 1), only 1 patient had positive culturing result but negative mNGS (Table 4). This interesting phenomenon indicated that, to some extent, mNGS had much higher sensitivity compared to conventional pathogen culture for TM infection, particularly in those patients without HIV.


Table 3. Treatment strategies and prognosis in patients with TM infection.
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Table 4. Comparison of next-generation sequencing (NGS) and traditional culture analyses in TM infection.
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DISCUSSION

In the study, we compared the clinical characteristics, laboratory findings, and prognosis of TM-infected based on immune status and found patients with HIV were more likely to develop into disseminated TM and had the highest mortality rate. Those patients without HIV but with immunocompromised conditions had a similar hospital mortality rate with immunocompetent patients, while experiencing longer days of hospitalization. Additionally, mNGS shows promising potential as a tool to confirm TM infection, particularly in those patients without HIV, or with immunocompromised conditions.

In China, TM is predominantly popular in several southern provinces, such as Guangxi, Guangdong, and Yunnan Province (14), and the number of TM cases has been dramatically increasing in mainland China in the last decades (15). The TM infection has been commonly found in patients with immunocompromised and impaired cell-mediated immunity, including secondary immunodeficiency due to HIV infection, progressed malignancy, and immunosuppressive therapy (16, 17). However, recently, an increasing number of cases of TM infection have been reported in individuals without HIV, even without obvious immunocompromised conditions (18–20). In the current study, only one-third of patients with TM were accompanied by HIV infection, which was less frequent than the previously studied (21), and almost one-half of patients with TM infection were immunocompetent patients without HIV or obvious immunosuppression. This observation may be explained by the following reasons: (1) with the use of potent antiretroviral therapy, the incidence of HIV-associated TM infection decreased correspondingly; (2) new therapies for autoimmune diseases, and an increasing prevalence of solid organ and bone marrow transplants have shifted the epidemiology of certain fungal infections; (3) the developing diagnostic technology with gene sequence might reverse the previous condition that patients without HIV infection were underdiagnosed. It also demonstrates that more attention should be paid to those patients with suspicious TM infection even though they are not accompanied with HIV or otherwise immunocompromised conditions.

Our study showed that more patients were infected during the period from April to September of the year, which is the rainy season in Hunan province. Meanwhile, a seasonal pattern with increasing incidence of TM infection during the rainy seasons has been observed in northern Thailand before (22, 23). It might be that the heavy rainfall provides a favorable condition for the growth of the fungus, thus, increasing the chance of exposure to susceptible hosts (23). Most patients with TM presented with similar symptoms with previous reports (24), including fever, weight loss, cough, lymphadenopathy, cutaneous lesions, and hepatosplenomegaly. The respiratory system was commonly involved in TM infection, with productive cough, dyspnea, and hemoptysis as common symptoms. Therefore, TM infection should be differentiated from other fungal lung infections for effective antifungal therapies, such as pulmonary candidiasis, Pneumocystis pneumonia, and so on (25, 26). Patients with HIV were more likely to develop into disseminated TM and had the highest mortality rate. Those patients that are negative of HIV with immunocompromised conditions had a similar hospital mortality rate with immunocompetent patients, while experiencing longer days of hospitalization.

An interesting finding was that all patients with HIV in the study were diagnosed by positive TM culture, while 63.6% of patients without HIV with immunocompromised conditions and 28% of immunocompetent patients were diagnosed by mNGS with negative culture results. This phenomenon could be explained by the following reasons: (1) Patients with HIV had worst immunity and more possibility to disseminate into blood compared to the other two groups, thus, greatly increasing the chance of obtaining a positive culture result from the blood samples; (2) the sensitivity of positive TM by pathogen culture could be affected by the complicated history of medication and multiple pathogen infections in those patients without HIV but with immunocompromised diseases. To further confirm the 9 patients who were diagnosed with mNGS but without positive colonies, their clinical characteristics, treatment procedure, and prognosis coincided with TM infection (Supplementary Figure 1). Thus, it reflected that mNGS had much higher sensitivity compared to conventional pathogen culture, and it could be an important tool to detect TM infection to reduce the misdiagnosis, delay in diagnosis, and mortality, particularly in those patients without HIV but with immunocompromised conditions.

Our research had a few limitations. Firstly, this study was a single-center and retrospective study, so we involved a very small part of patients with TM infection in Hunan. There was a relatively small proportion of immunocompromised patients without HIV, thus, introducing outcome bias. A large cohort study is needed to further affirm our conclusions. Secondly, the accurate identification of TM should combine colonies (culture positive) and PCR sequencing, however, the PCR test was not applied as a conventional test in most hospitals including ours.



CONCLUSION

In summary, patients with HIV were more likely to develop into disseminated TM and resulting in higher mortality compared to those patients without HIV. Additionally, mNGS presented as an important supplementary tool to confirm TM infection in patients without HIV, particularly in those patients with immunocompromised diseases.
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