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(5pu/8% 38.9) (Table 1)
ms%'nmﬁQ’ﬂaaié’%’nmmzmsaa‘lmnszqn

fheildsuendmlasaviau 64 au Gaas 34.6) Tow
W AZT containing regimen 15 @ (%faalaz 8.1) ey
non-AZT containing regimen 49 a4 (3088 26.5) 1650
mﬁadﬁ%mi@@L%amﬂamﬁﬂ'auﬁwmimﬂﬂsﬂm:ﬁ@ﬂ%’m
co-trimoxazole 92 @ (5p8/a¢ 49.7) fluconazole 105 A
(598182 56.8) clarithromycin 46 e (Saeay 24.9%) (M3
Wendiulsa 39 e (oway 21.1) wasiimslendue
\lgfLLﬂ' dapsone 31 A% (%ayaz 16.8) amphotericin B 14 a4
(3ouaz 7.6) &nﬂﬁ%mzﬁ'm MIviaaaaan 28 au (3ouaz
15.1) wazeniudn 4 eu (Saeay 2.2) (Table 2)

Table 1 Patient characteristics (n = 185)

Characteristics N (%)

Male sex 100 (54.1)
Age group

< 30 years 22 (11.9)

30-60 years 156 (84.3)

> 60 years 7 (3.8)
History of opportunistic infections 57 (30.8)
Current infections 115 (62.2)
Lymphoma 29 (15.7)
Solid tumor 6 (3.2)
Thalassemia 3(1.6)
Viral hepatitis infection

HBV 20 (10.8)

HCV 20 (10.8)

HBV and HCV 2(1.1)
Renal failure 3(1.6)
Hepatosplenomegaly 75 (40.5)
Lymphadenopathy 72 (38.9)
Body temperature ('C)

<373 34 (18.4)

37.3-385 49 (26.5)

> 385 102 (55.1)

o/ awva g 2/
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wammmﬂgmmﬂwmawmmal,aﬂﬁ”[am,l,aﬂmums
wzlansygn dmlvyfssiudindand laaddsegmand
3¥# hemoglobin Ad 8.3 N3uFALATAGT Fruensioag Iz
Fnudadanam, absolute neutrophil count (ANC) L&
SunEaRen fia 3.700, 2,346 way 129,000/ ulasaeT eu
o w | Y o 6 a
Mo shuensibaguzassedu CD4 fa 26 wad/lulesang
(Table 3)

Table 2 Concurrent medication at the time of bone

marrow examination (n = 185)

Agents N (%)

HAART therapy

AZT containing 15 (8.1)

Non-AZT containing 49 (26.5)
Co-trimoxazole 92 (49.7)
Fluconazole 105 (56.8)
Clarithromycin 46 (24.9)
Anti-tuberculosis agents 39 (21.1)
Other medications

Dapsone 31 (16.8)

Amphotericin B 14 (7.6)

IV Antibiotics 28 (15.1)

Anticonvulsants 4(2.2)

Table 3 Laboratory parameters at the time of bone

marrow examination

Lab value Median (range)
Hemoglobin(g/dL) 8.3 (1.8-14.4)
WBC count (/microlitre) 3,700 (520-37,000)
ANC(/microlitre) 2,346 (21-32,722)
CD4 cell counts (/microlitre) 26 (1-997)
Platelet counts (/microlitre) 129,000 (3,000-609,000)
Serum albumin (g/dL) 2.9 (1.0-4.7)
Serum globulin (g/dL) 41 (1.7-8.4)

AST (U/L) 73 (14-1,089)
ALT (U/L) 37 (6-366)

Alkaline phosphatase (U/L) 144 (18-3,190)
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Fordvasmanzaalanszgn Idun maldsaariuidiadon
6 116w (Gares 62.7) Whinmuming 13 eu Goway
7.0) Laﬁmﬁamﬁﬂwﬂﬁmmmw (cytopenia) 27 A (5ae/ae
14.6) wasaaiiatsudiuszeslse o Seriasrimdn: 29
AU (5aeag 15.7)

HAMITIALINTZGN (Table 4) WUISHDMTAS M
lanszqnun 96 e (3oea 51.9) anad 61 aw Gawaz 33)
Lasiising 28 e (Gouay 161) TeavBUATTARLIAY
Gﬁﬁﬂﬂmmz@ﬂﬁﬁqﬁ

- Megakaryocyte fawanind 114 au Gauas 61.6)
ana9 36 A (oY 19.5) s 19 au Gazaz 103) LA
dysplastic change 16 @ (5pe18¢ 8.6)

- Myeloid series dwhanné 108 au Goway 50.4)
AR89 49 o S0y 26.5) s 6 e Gazay 3.2) uay
dysplastic change 22 @ (5puay 11.9)

- Erythroid series 8awhuin 106 au (Govas 57.3)
anas 54 o B0y 29.2) s 6 e Gazay 3.2) uay
dysplastic changes 19 @ (3peay 10.3)

- Plasma cell @ wndn@ 92 au Gaeat 49.7) Lﬂl&l%%
93 A Boway 50.3) laalsinun s mnanaduay dysplastic
change

- Lymphoid series 81wutnd 179 au (Geuas 96.8)
AR89 2 o (30eiag 1.1) st 4 e (Soeiag 2.2)

- Eosinophil f81ms/n@ 181 e Boeas 97.8) ix
1 4 o Gawar 22) liwuhidmuaea

Wﬂﬂﬂi;ﬂ@ﬂﬁmﬂaﬁq??u 75 A% (308 40.5) Nanwni
dysplastic change 41 A% (3888 22.1) Suratiaidaln
lanszgnanesadendasqanssent 21 aw Gova 114)
yunSsensshmasmsnsznemnmInsalsususseslsn
5 e (Saeay 2.7) wazemaALindas 8 ew (Gauas 4.5) 1dur

- aplastic anemia 5 A Goray 2.7): I@mﬁu%mn
4 Terelaifsrovas aplastic anemia {1NAURAINNMST
aalanazgn

- pure red cell aplasia 2 A% (398182 1.1): NNUSLIR
WWaasmsidu pure red cell aplasia $Na% 4 AL avhms
asalanszgnudmudn ¢t pure red cell aplasia 439
WNEN 2 A

- drug-induced cytopenia 1 A% (588/82 0.5)

Table 4 Descriptive findings of tri-lineage hematopoiesis

(n = 185)
Results N (%)
Cellularity
Normocellular 96 (51.9)
Hypocellular 61 (33.0)
Hypercellular 28 (15.1)
Cell lines
Megakaryocyte
Normal 114 (61.6)
Decrease 36 (19.5)
Increase 19 (10.3)
Dysplastic change 16 (8.6)
Myeloid series
Normal 108 (50.4)
Decrease 49 (26.5)
Increase 6 (3.2)
Dysplastic change 22 (11.9)
Erythroid series
Normal 106 (57.3)
Decrease 54 (29.2)
Increase 6 (3.2)
Dysplastic change 19 (10.3)
Lymphoid series
Normal 179 (96.8)
Decrease 2(1.1)
Increase 4(2.2)
Plasma cells
Normal 92 (49.7)
Decrease 0
Increase 93 (50.3)
Eosinophils
Normal 181 (97.8)
Decrease 0
Increase 4(2.2)
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A A 1A I v Y a
‘vﬁaLaa@mﬂvlmﬂiz@ﬂwmmmawﬁlammﬁaaaz 30.3 NNy
Sunewhiiu5aeas 98.6 positive predictive value 588/ag
83.3 LAY negative predictive value Soray 86.7 (Table 6)
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\/L?Jﬂ%@”ﬁé/’mﬂé/m@a%ﬁﬂﬁ NUNEITOMALED  non-
tuberculous mycobacteria (NTM) Pldon 1 au e
XX “ XXy L
Lﬂrjawmmaammvlsmsz@ﬂ 3 A ISR UUYNNNLRDALAL
« Xy X Y9 d
Laamaavlsmiz@ﬂ 1 e Lasnzize aurs wdaauazdon
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Table 5 Correlation of microscopic examination and culture for patients with disseminated fungal infection

Only blood Only marrow Both marrow and Both marrow and
Technique
culture + culture + blood culture + blood culture -
Positive fungus from marrow examination 7 9 6 2
Negative fungus from marrow examination 16 13 7 150

Table 6 Diagnostic value of bone marrow smear for disseminated fungal infection

Technique

Blood and/or bone marrow +

Blood and bone marrow -

Positive fungus from marrow examination

Negative fungus from marrow examination

10 2
23 150

Table 7 Correlation of microscopic examination and culture for patients with Non-tuberculous mycobacterium

Only blood Only marrow Both marrow and Both marrow and
culture + culture + blood culture + blood culture -
Positive NTM from marrow examination 1 3 1 2
Negative NTM from marrow examination 3 4 1 174
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60.0 LAY negative predictive value Soray 96.6 (Table 8)
Dysplastic changes maﬂ&mszqn
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[OR = 2.037 (95%CI: 1.062-3.906), p = 0.032] whiuidenu
SuiustumaamanuenuAeyUndvaslanazgn (Table 9)
i‘]aﬁ'uﬁa’immﬁuﬁuﬁﬁumsﬁm%'mlaavl,‘zmsz@“n
I@mwmi@mL%aﬁvlfumz@ﬂ%qmﬁmimm@91’1smé’a@
POeRlit LLaS/W%BQWﬂﬂﬁL‘WW8L%a’%1ﬂ\l“ﬂﬂi3®uﬂ wuNiade
ﬁﬁmﬁuﬁﬁums@@L%aﬂnaavlﬁnmz@ﬂmﬂ univariate analysis
&ur swsu cpa Asnh 50 wad/lalesaas @ = 0.002)
Magsiughale (p = 0.001) ﬁamﬁwmﬁaﬂm (p = 0.022) &
\l‘ﬁqw?ﬂﬂ’h 38.5°%. (p = 0.003) serum albumin Toenm
3 NINGILATANT (p = 0.009) Lar3edL alkaline phosphatase
NN 200 giesiafiaT (p = 0.008) WeiaN multivariate
analysis Wudwﬁaﬁyﬁﬁmﬁuﬁﬁumi@mL%aéluvlfnmz@ﬂaem
Seaelgun 326 CD4 fighn 50 19ad/nlashas [OR 5.551
(95%CI: 1.210-25.463), p = 0.027] Mesiushale [OR 4.167
(95%CI: 1.405-12.346), p = 0.010] LLﬂ%m’Jﬂ%ﬁjﬂmﬁﬂ’h
38.5°%. [OR 3.906 (95%CI: 1.064-14.286), p = 0.040] (Table 10)
Hadefifanaduwuiiy dysplastic change ma‘l&m‘smﬂn
1N univariate analysis VLSJWU@’JTNﬁNWWE“Hm dysplastic
changes MU3EAL CD4 (p = 0.507) LWEINLNLUILIGURINT
Gadannelomaarian (p = 0.042) uazM3leFuenilastiv

Table 8 Diagnostic value of bone marrow smear for disseminated NTM infection

Blood and/or bone marrow +

Blood and bone marrow -

Positive NTM from marrow examination

Negative NTM from marrow examination

3 2
6 174

Table 9 Factors associated with abnormal bone marrow findings

Characteristic

0Odds ratio (95%CI), p-value

Univariate analysis
CD4 < 50 /microlitre
Opportunistic infection history
Current infection
Hepatomegaly and/or splenomegaly
Body temperature > 38.5°C
Hb < 8 g/dL
ANC < 1,000 /microlitre
Bicytopenia and/or pancytopenia
Multivariate analysis
CD4 < 50 /microlitre
Hb < 8 g/dL

0.021
0.010
0.049
0.044
0.004
0.003
0.018
0.018

1.006 (1.001-1.010), 0.008
2.037 (1.062-3.906), 0.032
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Table 10 Factors associated with bone marrow infection

Characteristic

Univariate analysis

CD4 < 50 /microlitre

Hepatomegaly and/or splenomegaly

Lymphadenopathy

Body temperature > 38.5°C

Serum albumin < 3 g/dL

Alkaline phosphatase > 200 U/L
Multivariate analysis

CD4 < 50 /microlitre

Hepatomegaly and/or splenomegaly

Body temperature > 38.5°C

Odds ratio (95% CI), p-value

0.002
0.001
0.022
0.003
0.009
0.008

5.551 (1.210-25.463), 0.027
4.167 (1.405-12.346), 0.010
3.906 (1.064-14.286), 0.040

madagessloma (p = 0.007) HeNNFNRUSTUMINTIA
WU dysplastic changes W§1a1N multivariate analysis Ey
Renlsrifvasmaanzanselamasnriawyh i
dysplastic change ﬂnaa”lmmz@ﬂ [OR 2.10 (95%CI: 1.02-
4.33), p = 0.042]
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The Relevance Of CD4 Cell Counts and Abnormal Bone Marrow
Findings Among HIV-Infected Patients in Maharaj Nakorn Chiang
Mai Hospital

Thanawat Rattanathammethee, Lalita Norasetthada, Adisak Tantiworawit,

Ekarat Rattarittamrong and Chatree Chai-adisaksopa
Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Abstract: Hematologic and bone marrow abnormalities in patients with the HIV infection are common. The
incidence of cytopenia correlates directly with the degree of immunosuppression. The causes of these
abnormalities include bone marrow infection, impaired hematopoiesis, immune-mediated cytopenia, nutritional
deficiencies, and drug effects. Objectives: The aim was to study the correlation of CD4 cell counts and
bone marrow abnormalities in HIV-infected patients, including the clinical factors predicting bone marrow
infection. Materials and Methods: We retrospectively reviewed the records of HIV-infected adult patients who
had undergone a bone marrow examination in Chiang Mai University Hospital between 2006 and 2010. The
clinical characteristics, laboratory results and bone marrow findings were recorded. Results: There were 185
HIV-infected patients with a median age of 41 years (range 24-75). At the time of bone marrow examination,
84.3% of patients had fever and/or cytopenia in which 48% of them had bicytopenia /pancytopenia. Abnormal
bone marrow findings were found in 77 (41.6%) patients, including dysplastic changes (22.1%), bone marrow
infection (12.4%) and lymphoma involving bone marrow (2.7%). The bone marrow infection were independently
associated with CD4 counts of less than 50/f4L [OR 5.5 (95%CI: 1.21-25.46), p-value = 0.02], hepatosplenomegaly
[OR 4.16 (95%CI: 1.40-12.34), p-value = 0.010] and fever > 38.5°C' [OR 3.90 (95%CI: 1.06-14.28), p-value = 0.040].
Among patients with disseminated fungal infection and mycobacterial infection, the microorganisms can be
demonstrated microscopically in bone marrow examination only one-third of patients. Conclusions: Indices of
suspected bone marrow infection among patients with HIV infection were lower CD4 cell counts of less than
50/U1L, hepatosplenomegaly and high-grade fever. The sensitivity of bone marrow microscopic examination
in the detection of disseminated fungal or mycobacterial infection was low as 30%. However in feverish HIV
infected patients, the specific antimicrobial therapy can be initiated promptly after microscopic detection of
microorganism in the bone marrow smear.

Key Words : ® CD4 cell counts @ Bone marrow findings ® HIV infection
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