
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Immune responses to tuberculosis

Juffermans, N.P.

Publication date
2000

Link to publication

Citation for published version (APA):
Juffermans, N. P. (2000). Immune responses to tuberculosis. [Thesis, fully internal,
Universiteit van Amsterdam]. Thela Thesis.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/immune-responses-to-tuberculosis(35eb532b-5720-4abe-9cc5-53525d7280c7).html


ChapterChapter 3 

MycobacteriumMycobacterium xenopi in HIV-infected patients: 
ann emerging pathogen 

Nicolee P. Juffermans(1,2), Annelies Verbon', Sven A. Danner1, Ed J. Kuijper3, Peter 
Speelman1 1 

Fromm the 'Department of Internal Medicine, Division of Infectious Diseases, 
Tropicall  Medicine and AIDS, the laboratory of Experimental Internal Medicine and 

thee 3Department of Medical Microbiology, University of Amsterdam, 
thee Netherlands 

AIDSAIDS 1998;12:1661-1666 



ChapterChapter 3 

Abstract t 

MycobacteriumMycobacterium xenopi is associated with pulmonary disease in patients with loss of 

locall  or general host defense. 
Objectives:Objectives: To determine the occurrence of M. xenopi in our hospital during the time 
perodss 1987-1992 and 1993-1996, as well as the association of M. xenopi with 
humann immunodeficiency virus infection in the time period 1993 - 1996. The clinical 
significancee of M. xenopi in HTV-seropositive patients was evaluated. 
Design:Design: Retrospective review of charts and classification of patients based on earlier 
definedd definitions derived from the American Thoracic Society. 
Setting:Setting: Tertiary hospital 
Patients:Patients: Patients with a positive isolate of M. xenopi from January 1987 until 
Decemberr 1996. 
MainMain outcome measures: During the period 1993-1996 a significant increase in the 
numberr of patients with M. xenopi was found compared with the period 1987-1992. 
Off  25 patients, 22 were HTV-seropositive. 
Results:Results: The HTV-seropositive patients were classified as having definite (n=5), 
probablee (n=10) and unlikely disease (n=7) due to M. xenopi. Symptoms, median 
CD44 cell count, treatment and outcome did not differ between these groups. 

Conclusions:Conclusions: M. xenopi is an emerging pathogen, especially in HIV-infected 
patients.. The criteria of the American Thoracic Society for disease due to 
nontuberculouss mycobacteria, do not seem applicable to M, xenopi in HIV-infected 
patients.. We propose two positive cultures of M. xenopi and no other likely cause of 
symptomss present as criterium for disease due to M. xenopi in HIV-infected patients. 
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Introduction n 

MycobacteriumMycobacterium xenopi is a slow growing nontuberculous mycobacterium (NTM) [1]. 

Infectionn of a susceptible host occurs presumably by aerolization of the organism or 

ingestionn in the gastrointestinal tract. Epidemiologic studies and skin test surveys 

suggestt that person to person transmission is rare [2]. 

Isolationn of M. xenopi from clinical samples may be indicative of clinical disease, 

however,, colonization without disease often occurs. Pulmonary infections induced by 

M.M. xenopi have usually been found in patients with predisposing conditions such as 

chronicc obstructive pulmonary disease, alcohol abuse, diabetes mellitus and after 

organn transplantation. The most common radiological manifestation of pulmonary 

infectionn in these patients is nodular abnormalities or cavities [3]. Extrapulmonary 

diseasee seems rare [4]. In 1984, an association of HIV-infection with M. xenopi was 

firstt reported [5, 6]. Since then, M. xenopi has been isolated from samples of 93 HIV-

positivee patients of which those with clinical symptoms often present with 

disseminatedd disease. Since HIV-infected patients can have concurrent illnesses, 

clinicall  significance of infection with M. xenopi is often uncertain. 

Too determine the occurrence of M. xenopi, we summarized all mycobacterial 

infectionss in our hospital and we reviewed the charts of patients from whom M. 

xenopixenopi was isolated. To identify the clinical significance of M. xenopi in HIV-

infection,, the characteristics of 22 HIV-infected patients with M. xenopi are 

describedd and a review of detailed case reports of HIV-infected patients with M. 

xenopixenopi infection was documented. 

Methods s 

Alll  mycobacterial isolates cultured from patients in the period from January 1987 to 

Decemberr 1996 were summarized. Charts of patients with M. xenopi isolated from 

Januaryy 1993 until December 1996 were reviewed. Age, sex, previous medical 

history,, clinical symptoms, number of positive isolates, resistance patterns, therapy 

andd outcome was recorded. X-rays taken one week before or after collection of the 

firstt positive culture, were evaluated by a radiologist. Patients were classified as 

havingg definite, probable or unlikely NTM disease based on recently formulated 

definitionss [7]. Definite disease was present when the patient met all of the following 

criteria:: 1) an infiltrate on chest radiography, 2) either repeated isolation from a non-

sterilee site or a single isolation of M. xenopi from a normally sterile localisation and 

3)) no other illness producing similar symptoms was present. Probable disease was 

presentt when the patient met either the first or the second criteria in addition to the 
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thirdd criterium. Disease was unlikely when criteria for definite or probable disease 
weree not met. The American Thoracic Society (ATS) classifies patients as having 
definitee (when all of the above criteria are met) or no disease (when not all of the 
abovee criteria are met) due to NTM [2]. We chose 3 instead of 2 patient groups to 
examinee the criteria in more detail. 

Specimenss for mycobacterial investigation were inoculated onto Lowenstein-Jensen, 
Coletsos-Basee and Bovine and a bouillon medium and cultured at 37 ° C and 45 °C 
forr at least 2 months up to a maximum of 6 months. Drug susceptibility-testing with 
isoniazidee (INH), rifampicin, streptomycin, ethambutol, ciprofloxacin and 
claritromycinn were done by comparing growth to a well known laboratory H37Rv 
strainn using Tarshis medium. 

Outcomee was evaluated by symptom abatement and culture results. Differences 
betweenn patient groups were assessed with chi squared-test. P-values below 0.05 
weree considered significant. 

AA medline search was performed to identify HIV-infected patients with M. xenopi 
colonizationn or infection. A total of 176 cases were identified [5, 6, 8-16], including 
44 studies listing NTM infections. The description for 163 patients was not sufficient 
forr classification according to the above mentioned criteria. In this paper we report 
133 detailed cases of HIV-infected patients with infection due to M. xenopi. 

Results s 

Inn the period 1993 to 1996, the number of M. xenopi isolates was significantly 
increasedd compared with the period 1987 to 1992 (p<0.05). In both time periods, M. 
xenopixenopi was the second most common NTM (Table 1). 
Off  the 25 patients from whom M xenopi was isolated, 22 (88%) were HIV-
seropositive.. Two patients were HIV-seronegative. One patient received 
chemotherapyy for progressive non hodgkin lymfoma and was classified as unlikely 
diseasee (one positive isolate from broncho alveolair lavage fluid and a pulmonary 
infectionn with a zygomycetes fungus). The other patient was a homeless, apparently 
immunocompetentt smoker. On the basis of two positive isolates from sputum, a 
normall  X-ray and absence of other disease, the disease was classified as probable. 
Onee elderly patient with pre-existing COPD and pleuritis carcinomatosa was not 
testedd for HIV antibodies and was classified as unlikely disease (one positive isolate 
fromm pleural fluid and Klebsiella pneumoniae pneumonia). 
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Tablee 1. Patients with a mycobacterial isolate who were treated in the 
Academicc Medical Center (Amsterdam, the Netherlands.) 

studyy period [n(%)] 

Mycobacteriall  species 
M.M. tuberculosis (%) 
M.M. bovis 
M.M. africanum 
M.M. avium 
M.M. xenopi 
M.M. kansasii 
M.M. intracellular 
M.M. gordonae 
M.M. species 
M.M. malmoense 
M.M. marinum 
M.M. fortuitum 
M.M. perigrinum 
M.M. terrae 
M.M. chelonei 
M.M. flavescens 
M.M. hemophilum 
M.M. gastri 

Total l 

Januaryy 1987 to 
Decemberr 1992 

2266 (57) 
7 7 
1 1 

113(28) ) 
14(3.5) ) 
8 8 
0 0 
3 3 

10 0 
0 0 
4 4 
5 5 
0 0 
1 1 
2 2 
2 2 
0 0 
1 1 

399 9 

Januaryy 1993 to 
Decemberr 1996 

1422 (48.5) 
2 2 
0 0 

855 (29) 
255 (8.5)* 
13 3 
7 7 
4 4 
4 4 
4 4 
3 3 
0 0 
2 2 
1 1 
0 0 
0 0 
1 1 
0 0 

293 3 

**  significant increase compared to previous time period 

Thee mean age of the 22 HIV-infected patients was 39 (range 30-56), 17 were male 
andd 14 were born in the Netherlands. Of these patients, 5 were classified as having 
definitee disease, 9 as probable disease and 8 as unlikely disease (Table 2). Isolation 
off  M. xenopi from a pulmonary specimen only was found in 11 patients, an 
extrapulmonaryy site in 6 patients and from both in 5 patients (Table 2). Symptoms 
suchh as fever, cough, night sweats, dyspnea and anorexia were not significantly 
differentt between patients with definite, probable and unlikely disease (data not 
shown).. The initial diagnosis in HIV-positive patients with M. xenopi was 
PneumocystisPneumocystis carinii pneumonia (PC?, n=6), tuberculosis (n=5), infection with M 
avium-intracellulareavium-intracellulare complex (n=4) and less frequently pulmonary Kaposi, 
toxoplasmosis,, Klebsiella pneumoniae pneumonia (n=2 each) and pneumonia due to 

41 1 



ChapterChapter 3 

Tablee 2. Characteristics of 22 HIV-infected patients with M. xenopi 
Patient t 

Age, , 

Sexx t 

1. . 

29,, F 

2. . 

34,, M 

3. . 

36.. M 

4. . 

36,, M 

5. . 

36,, M 

6. . 

36,, M 

7. . 

29,, F 

8. . 

56,, M 

9. . 

42,, F 

10. . 

46,, M 

11. . 

35,, M 

12. . 
54,, M 

13. . 

49,, M 

sitee of 

infection n 

lungs s 

lungs s 

lungs. . 

stool l 

lungs. . 

stool l 

lungs s 

blood. . 

stool l 

lungs. . 

stool l 

lungs s 

lungs s 

lungs s 

lungs. . 

stool l 

lungs. . 

stool, , 

skin n 

faeces. . 

urine e 

CD4 4 

cells// 1̂ 

10 0 

10 0 

10 0 

30 0 

10 0 

20 0 

30 0 

160 0 

20 0 

10 0 

20 0 

50 0 

60 0 

Radiograph h 

Peribronchial l 
abnormalities, , 

enlargedd hilus 

interstitial l 

abnormalities s 

perihilarr and 

dorsolaterall  patches 

interstitial l 

abnormalities, , 

perihilarr and 

dorsolaterall  patches 

noduless in upper and 

middlee lobes 

infiltrate e 

--

normal l 

normal l 

normal l 

normal l 

normal l 

normal l 

normal l 

No/total l 

positive e 

isolates s 

2// 13 

3 /6 6 

6 /9 9 

3 /5 5 

3 /4 4 

4 /6 6 

3 /8 8 

4 /7 7 

5 /6 6 

2 /8 8 

3 /5 5 

5 /6 6 

4 /6 6 

Therapy y 

% % 

None e 

None e 

Ci.CI I 

None e 

R.. E, CI 

R.. E. CI 

R.. E. CI 

I.R.. P. E 

None e 

None e 

E.. CI, 

Clo o 

E,, CI, A 

E,, CI, 

Clo o 

outcomee and concurrent 

illnesses s 

diedd at 4 months, no 

abatementt of symptoms, 

culturess turned negative after 

22 months. P. aeruginosa 

infection n 

diedd at 4.5 months, cultures 

remainedd positive. 
Kaposii  sarcoma 

diedd at 2 months 

(euthanasia),, cultures 

remainedd positive Non 

Hodgkinn Lymfoma. 

ïmprovcmentt of pulmonary 

symptoms,, persistent 

diarrhoea,, cultures turned 

negativee after 2 mihs 

unknown:: lost to follow up 

Culturess remained positive 

forr 1 yr 

Symptomss abated, cultures 

turnedd negative 

Diedd at 18 months, cultures 

turnn negative.obduction: no 

M.M. xenopi 

Symptomss abated, cultures 

turnedd negative after 4 

months s 

Diedd at 6 months, cultures 

turnedd negative. A1DS-

dementia a 

Diedd at 2 months, no 

improvement.. cultures 

remainedd positive. No other 

causee of death 

recurrencee 4 months after 1 

yearr of therapy 

Diedd at 5 months, no 

abatementt of symptoms. 

Disease e 

§ § 

Definite e 

Definite e 

Definite e 

Detinue e 

Definite e 

Probable e 

Probable e 

Probable e 

Probable e 

Probable e 

Probable e 

Probable e 

Probable e 

culturess remained positive, 

noo other cause of death 
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Patient t 

Age. . 
Sext t 

14. . 

41.M M 

15. . 

35,, M 

16. . 

31.. M 
17. . 

31,M M 

18. . 
36,, M 

19. . 

37,, F 

20. . 

site e of f 

infection n 

lungs s 

lungs s 

lungs s 

stools s 

lungs s 

stools s 

spleen n 

CD4 4 

cells// |il 

10 0 

10 0 

330 0 

30 0 

10 0 

10 0 

20 0 

Radiograph h 

22 infiltrates in upper 

rightt lobe 

enlargedd hilus but no 

infiltrate e 

normal l 

Infiltrate e 

Normal l 

Normal l 

Normal l 

No/total l 

positive e 

isolates s 

11 / 14 

1/3 3 

11 /3 

2 /8 8 

11 12 

11 /3 

1/10 0 

Therapy y 
+ + 

1.. R. 
E,, Ci 

None e 

None e 

None e 

E,, CI, 

None e 

None e 

P. . 

Ci i 

outcomee and concurrent 

illnesses s 

Diedd at 2 months, no 

improvementt of symptoms. 

Noo further cultures obtained. 

Diedd at 2 months, cultures 

turnedd negative. K. 

pneumoniaepneumoniae pneumonia 

Symptomss improved, 

culturess turned negative 

Diedd at 2 months, cultures 

remainedd positive. E coli 

pneumonia,, sepsis 

Diedd at 16 months, cultures 
turnedd negative. S. aureus 

sepsiss and suspicion of NTM 

infection n 

unknown;; lost to follow up 

Died,, cultures of other 

Disease e 

§ § 

Probable e 

Unlikely y 

Unlikely y 

Unlikely y 

Unlikely y 

Unlikely y 

Unlikelv v 

21. . 

30, , 

22. . 

34, , 

M M 

M M 

lungss 20 Normal 

faecess 11 Normal 

specimenss remained 

negative.. P. aeruginosa 

pneumonia a 

2 /55 None Died after 4 months, culture Unlikely 

turnedd negative. P. carinn 

pneumonia a 

1/22 R, E, CI Symptoms improved. Unlikely 

culturess turned negative. 

**  No. of positive isolates of M. xenopi I no. of total mycobacterial cultures before therapy and within 2 months of 

thee first isolate. ¥ Classification according to the criteria mentioned, t F= female, M= male, + Ci=cyprofloxacin; 

Cl=claritromycin;; Clo=clofazemin, E=efhambutol; I=isoniazid; P=pyrazinamid; R =rifampicin; S=streptomycin 

H.H. influenza (n=l). The X-ray was abnormal in 8 of the 22 patients, however, no 
cavitationn was seen. No difference in CD4 cell count was found between patients 
withh definite, probable and unlikely disease. Therapy was given to 2 of the 5 patients 
withh definite disease, 7 of the 9 with probable disease and 2 of the 8 with unlikely 
disease,, suggesting that the current disease classification was not properly used 
(Tablee 2). 21 of the 22 patients were infected with strains resistant to one or more of 
thee following drugs: INH (n=16), ethambutol (n=10), rifampicine (n=9), 
streptomycinee (n=7) and ciprofloxacin (n=5). This did not influence the outcome of 
disease.. Two patients were lost to follow up. Ten patients died within 6 months after 
isolationn of M. xenopi. Of these, 3 patients had unlikely disease and another probable 
causee of death, 3 patients had definite disease and 4 patients had probable disease. 
Deathh due to infection with M. xenopi was likely in at least 3 patients with definite or 
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probablee disease. 

Thuss far, 13 detailed case-reports of HIV positive patients with definite disease due 
too M. xenopi were reported (Table 3). Five patients had pulmonary, 1 patient had 
extrapulmonaryy and 7 patients had both pulmonary and extrapulmonary disease. 
Mediann CD4 cell count was 50 (range 10-340) and the number of isolates 3.5 (2-12). 
Thee X-ray showed cavitation in 5 patients and was reported norma! in 2 patients. 
Fivee of the 11 patients of whom follow up was obtained died; 3 of this group 
receivedd anti mycobacterial therapy. 

Discussion n 

M.M. xenopi can cause disease in immunocompromized patients. We determined the 
occurrencee of M. xenopi. A significant increase was found in patients with M. xenopi 
inn the period 1993-1996 when compared with the period 1987-1993. We found M. 
xenopixenopi to be strongly associated with HIV-infection. 
Ann increasing number of reports [3-13, 15-21] have implicated M. xenopi as an 
emergingg pathogen which causes opportunistic infection in HIV-patients. 
Contaminationn in the laboratory and nosocomial acquisition from the hospital water-
supplyy could be responsible for the high number of isolates of M. xenopi isolated 
fromm HIV-infected patients [22]. Clustering of M. xenopi, defined as positive cultures 
fromm 2 different patients in the same month, occurred 4 times during 9 years (data 
nott shown). Contamination or nosocomial acquisition, therefore, seem unlikely. The 
strongg association of M. xenopi isolation and HIV infection is consistent with a 
previouss reported correlation with NTM isolation and HIV [14]. Patients from whom 
M.M. xenopi was isolated were significantly more likely to be HIV infected when 
comparedd to other patients from whom other NTM were isolated [12]. 
Extrapulmonaryy NTM disease in patients that were not infected with HIV is rare [18, 
23].. Consistently, the 3 patients that were not HIV-positive in our study presented 
withh pulmonary disease. In reports of M. xenopi causing disease in HIV-infected 
patientss however, disseminated disease has nearly always been found (Table 2). In 
ourr study, only 11 of the 22 HIV- positive patients had positive isolates from 
extrapulmonaryy sites. Of the patients with only pulmonary disease, cultures from 
blood,, urine and faeces excluded disseminated disease in these patients (data not 
shown).. We conclude that M. xenopi can cause both pulmonary and extrapulmonary 
diseasee in HIV-infected patients. Clinical presentation such as fever, productive 
cough,, night sweats and dyspnea, did not differ between patients with definite, 
probablee or unlikely disease. Since tuberculosis and PCP are often first mentioned in 
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thee differential diagnosis, infection with M. xenopi or another NTM should be 
consideredd in patients presenting with the described symptoms. 
Tablee 3. Summary of detailed case reports on HIV-infected patients with M. xenopi 
infectionn until, subtracted from MEDLINE 
Patient t 

[reference] ] 

233 [5] 

244 [6] 

25-266 [8] 

277 [10] 

288 [11] 

299 [9] 

300 [9] 

311 [23] 

322 [23] 

333 [23] 

344 [23] 

355 [23] 

Sitee of 

infection n 

lungs,, liver 

lungs,, liver 

lungs,, stool, 

bloodd or 

bonemarrow w 

lungs s 

lungs s 

lungs s 

lungs. . 

peritracheal l 

abcess s 

lungs s 

lungs,, stool, 
lymff  node, 
bonee marrow 

lungs,, lymf 

node,, bone 

marrow w 

lungs s 

blood d 

CD4 4 

cells// |il 

NR R 

NR R 

NR R 

NR R 

20 0 

340 0 

50 0 

340 0 

50 0 

10 0 

168 8 

--
10 0 

X-ray y 

initially : : normal. . 

Inn readmittance: 

reticularr in 

Normal l 

Abnormal l 

Cavitation n 

Cavitation n 

Cavitation n 

Cavitation n 

Infiltrate e 

Titrates s 

with h 

pleurall  reaction 

Cavitation n 

interstitial l 

infiltrates s 

infiltrate e with h 

bullouss disease 

normal l 

Isolates s 

* * 
4 4 

NR R 

NR R 

NR R 

NR R 

2 2 

>5 5 

3 3 

12 2 

6 6 

2 2 

2 2 

Therapyy t 

I.. R, P 

1.. R, P. S 
NR R 

I,, E, S. Ci 

I,, R. P. S 

I,, R. P. E, Ci 

I.. R. P 

I,, R, P, E, Ci 

1,, R, P, Ci 

None e 

I,, R, P. E 

None e 

Outcome e 

improved d 

NR R 

NR R 

diedd at 10 months 

improved d 

improved d 

diedd at 18 months 

improved d 

died d 

died d 

improved d 

died d 

Disease e 
+ + 

definite e 

definite e 

definite e 

definite e 

definite e 

definite e 

definite e 

definite e 

definite e 

definite e 

definite e 

definite e 

**  No. of positive isolates of M. xenopi. 

tt Ci=cyprofloxacin; Cl=claritromycin; Clo=clofazemin; E=ethambutol; I=isoniazid; NR=not reported; 

P=pyrazinamid;; R =rifampicin; S=streptomycin. % Classification according to the criteria mentioned 

Inn the case-reports from MEDLINE, patients presented with cavitation on chest X-
rayy (Table 3). In contrast, the patients described here did not show rontgenologic 
abnormalities.. In HIV-positive patients with impaired cell-mediated immunity that 
aree infected with M. tuberculosis, the X-ray may show no abnormalities [17]. The 
loww CD4 cell count in our patients may account for the lack of abnormalities on X-
ray.. Criteria for definite disease due to M. xenopi require an abnormal chest X-ray, 
[2,, 7, 24], although it has been stated that too littl e was known of M. xenopi to be 
certainn of the applicability of these criteria for this mycobacterial strain [2]. 
Patientss from all 3 groups received therapy. There was no difference in outcome 
betweenn the 3 patient groups. Nearly all of the patients were infected with strains 
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resistantt to one or more antibiotics. Consistant with other reports, resistance was not 
associatedd with clinical outcome [4, 19, 25]. Sensitivity tests are probably of 
questionablee value [2, 24]. The recommendations of the American Thoracic Society 
forr treatment of M. xenopi are a macrolide, rifampicin or rifabutin, and ethambutol 
withh or without initial streptomycin [2]. Interestingly, in this study no resistance to 
claritromycinn was found. However, no association of claritromycin and clinical 
improvementt was observed 

Inn conclusion, we found an increase in the number of M. xenopi isolates. There was a 
strongg association between M. xenopi and HIV infection. In view of the increasing 
numberr of reports, M. xenopi may be considered as an emerging opportunistic 
infection,, which causes both disseminated and pulmonary disease. Symptoms, 
treatmentt and outcome were comparable in patients classified as having definite, 
probablee and unlikely disease due to M. xenopi. Moreover, since it is likely that 
patientss with low CD4 cell counts show no X-ray abnormalities, even in clinical 
importantt infection, the existing criteria for disease should be revised for HIV-
infectedd patients. We propose two positive cultures and no other likely cause of 
diseasee symptoms such as fever, cough or night sweats, as criteria for disease due to 
M.M. xenopi in HIV-infected patients. If only one culture is positive, follow-up seems 
too be indicated to assess the presence of clinically significant infection. 
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