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Vitamin B12 Deficiency Megaloblastic Anemia in a Bongyoung Kim, Jieun Kim, Soonwoo Hwang, Yuhwa

Patient with Acquired Immunodeficiency Syndrome Lee, Junghwan Park, Shinje Moon, Jiyoung Choi, June-
seok Song, Jongheon Jeong, and Hyunjoo Pai

Anemia is the most common hematologic finding in patients with advanced o o
. . . - . Department of Internal Medicine, Hanyang University
infections caused by human immunodeficiency virus (HIV) or advanced

acquired immunodeficiency syndrome (AIDS). Among many etiologies of HIV- College of Medicine, Seoul, Korea
associated anemia, vitamin B12 deficiency plays an important role, mostly due
to malabsorption or HIV enteropathy. We experienced a case of megaloblastic
anemia caused by vitamin B12 deficiency in a male patient with an AIDS who
had no structural gastrointestinal problem. He showed severe anemia, leukopenia,
thrombocytopenia and suspicious neurologic manifestations such as aggravation of
dementia and gait disturbance. With vitamin B12 and folate treatment, the patient’s

general condition and hematologic features were improved successfully.

Key Words: Human immunodeficiency virus (HIV), Megaloblastic anemia, Vitamin
B12

AbFA S Al A (Human immunodeficiency virus, HIV) 7F85-2- ¢14]9]
T8 HY A= F 3R] CD4+ T |EZT-5 St A7) 0 24 Bl X183} vl E-o] Tthek
713 AE A oIvHI. ol9loll e o Tl AT T T2 dod A

l:

¢

& ol E}A S 2= = =] & A3
al Eo_]lJ ‘]-2‘1 78‘—?;;1_ HIV 7]-01594 TSE ] U}ﬂ' E]_]. =, H_l‘] E? 71——/1\-§ E’/]\‘J‘i— 7}‘)]\‘§ Copyright © 2011 by The Korean Society of Infectious Diseases | Korean
5ol vEbhe = QIeH2] W12 of]o] = fhfell A 63% ol A 95% 7k eEEw mE - Society for Chemotherapy
Aol Bagh gzl wis) Ww s} BrhE) ool Be) NEe 9%

Submitted: December 24, 2010
Revised: March 18, 2011
Accepted: March 24, 2011

T g P8A A G E Rl A AA < T°4 T R F= oA 5 ofe 7px
Aol o 7 vhAEhH HIV 7Fd=9] X8 Aol AvkAdo] It 3], vlelyl B122] 23

3 TQRE i QAL SR delA Qlovt obF Sfjell A Abe] Hal= flrH4] Correspondence to Hyunjoo Pai, MD
RS- HIV ZFoll A Vel BlelT] B122] Aol 9)3 HldS sl 7o] B.aL Department of Internal Medicine, Hanyang University Col-
= lege of Medicine, 17 Haengdang-dong, Seoungdong-gu,

Seoul 133-792, Korea
Tel: +82-2-2290-8356, Fax: +82-2-2298-9183
E-mail: paihj@hanyang.ac.kr
|
www.icjournal.org
774 A SR Ul B oA e ekt Bk 6d A HIV



www.icjournal.org

DOI: 10.3947/ic.2011.43.3.266 © Infect Chemother 2011;43(3):266-269 267

e Aehe e 3d ARE LE5s FHERHoleA oW
(Highly active anti-retroviral therapy, HAART)S 93l gllom
zidovudine, lamivudine, lopinavir/ritonavir A}-& % zidovudine
o] 9J3F A%k Higo| WAE}tel A 1\d ALE]E= abacavir, lamivudine,
lopinavir/ritonavir2 oA WAsle] E-& Fol9d) 671€ HHE 1
a4 2ol 5 A7 A AT ST AR 5 1A 38 3
212 5l slekst ol el 4o Alelglont A welel ) ot
& SIRITL B9t BT AL 3680, Wk 803/, TES 22
51/, W3} 140/76mmHgol3ie), W) ThA) 914 wahslont Alve)
& A5t IR ) 13w s s7h
Slom] ke ulsiglct A4l A} e 5 Al e
Aol 25
[e)

rfo
w 2

jeba)
ok
X
iy}
5
i
9
o,

}.

A EHof| A WiE 2100/mm’ (557 47.3%, BZT-481%), A8
T3.8g/dL, EA¥15000/mm’, 7828 11.5%, B 4P 44
13221, A&7 HF D42 437 pg, D4 F 55 33 g/dL o] 1Tk
A A A", g7 L gk 7420] 91910 thek AALo| A HE
119 ug/dL, & A5 242 pg/dL L H2J¥l 475 6 ng/mLE gAto]] o
U HIERR] B129} 94RS- 712} 158 4 pg/ml (211-946 pg/mL)$} 1.6 ng/
mL (3.1-175 ng/mL) © 2 7}AF|o] QIAtt Wz ol mbela= 28
£49] S7PF AT WP o= AAdoIRiT F5 Aol A
ol wjal] Al Al 27t S o] A F4A 8L o]
Ao} F5h= Aol dnt T2 AL EAH AYAIE vlojeiA WA
BAAE A2ERI-vh uhol 2 IgM BHA| A SR wlo]e| A B19 FHAE A
AR T2 BT 2740100} HIV A== 20 copies/mL P]THo]
31 CD4+ T H3ZA4==777)/mL o] %ch

= o) 7hd 98] ] HFH dF HIE S AP 555
A3} 22 FAGN vk HEH 270] gl on) olo] wE AH3F A
T A A7 slen] 239 T A% fl7] Wil 984
o2 HHIPI= Sk HIVH A S-S sl o YA
ArFE TR O UA7E Aol A et S Ao =

SR A 224 WEadel| X So] 2:710] Holx| ¢ttt )& &
Gato] ofo]= Fapell A Frdol = WAYZE ulEe] B12 2 FAk #-=
of mhE At) A iy Nid =zttt

AT g Do 3 FA HERIBI2 1 mg & 1502 %
23] 5 31911 o] F 87 33] 4% 500 pg & 73T TSIk 29

ATk X7 oF 25 T E ) A ko] ol 4712 W 3,300/mm’ (&
T 57.1%, 9T 27.6%), HATF 8.0 g/dL 2 4% 106,000/mm’
2 SAFATE AA AAFlA A A 9 AL e SIS
L} 18] golji= oy 73] = AT

k=

HIER B2 iba] 0. 2 -2 8ol s£3ks o] Qv S14tel] 2J3]
2ol A 2= 51 o] Aol A 912 BlA| oA 4| E] = Q1A ol
zhw)o] Wers)gol| A FHTHS), Ao o) vlelY] B12 24k
28] §-5 5L F- Aoljel] oJsA HIER] B12 F-Fo] LEbd = /1AL o]
= ZEAAH<Q0] HE| 9 0 7 Mgy =t FA1S FIA A Akl
YA} Aol S A EH Ay o 7 DNA §Hol oS oA A
ol AP ud, S Huke) sl g 4228} B0 ojgk 217 5H
o] YeRdTHS, 6], Ak A S EAIAEHRIS WEeHd o =
WsiA7)= bl HIER Bl29t 3 288t ERkaA® ik A
HIER B12 Z¥o] 3l& vl 5-Alol #2kw]= 297 BT, 8.

HIV oA HIEF B12 AL A2d<lol vls) 348 A 22w
v 5 370f) whEbAl= HIV 3E11€] 10%¢1 4] 39%714] HIERT] B12 23 0]
UTIAL BFATHOL. B3F, CD4+ T [ 24| 7} WAL o}30] &4
S5 QIS YER= 5 HIV 9] 559 ddte] 9lar v
Gk x|, ofZ2 7 W=, =& Hr AT 44 53 Aol 9l

KN
=]
B

X

&

TH10]

F ol 2 gk ALE HIV 3xF2] 60%001 4] 80%7H4] B-2EH
o] Al A HIV 3ol Al Alaiek e ZAL 2 d-AFd 2 0 = FIA}
9] o)iF 27do] o] 2 SxISIH9, 11, 12]. HIV 3210 F5= Aol &
7 ule] 713 7Hed, Ao BRI #H) o] Wst S ] Alate] &

2] ol efsiiA] B Zl o 2 A HIV $ExtollA] Yel= vE}
9l B12 Z3¢] 7P &3k delo 2 elA] QIrH9l, AR At A=
HIV ulo]g| A7} 918 Al29] 48 Ao 7)A] Fo] 1A} 1] 72
7} dojub, HIER B12& $18olA] Al 2 o] A7 = EdA et
YT 9] 2R 7FHIV 7 27190 A BIERT] B12 & <71 &
ot F3BIATHY, 13, 14]. th2 Aol A= HIV &5 Froll Al &
& AAu S0 9153 B (crypt) o] HIth7F UERE 4= gl o vk %

mEe $E 5 Qlovt ] 248 s Sg%0)X) vkl u

F7H 2 2% ZeITHI6), £ S $21 THE A91e] A= 1o] HIV
7r3 o1 4= ol 7} vleke) B12 29 9 94 2] 99 7Ps

=]
ol g Ao = welth
SR IV 8ol 4 54l vl BI2 AelA] 4 wide] 1
Bhh 218 oh e Wk el &4 A 471 A Fol ALge] ¢}

= 7357 E5P] wliell 2gA] 95 23htH8-10, 1

¢HH zidovudine-2 1987\ dF-E] AH&-H thymidine -F=A| FHE
zZrolz] A ¢kAl2A] thymidine triphosphate AF-S H2A|7] 2
Z7) AIEZ Aol FollE oA 24 Ao dHE+5
71A AcH19). & S#| A9 zidovudine AR $27F A A
g2 ¥ o zidovudine &FA] &3}= AZFta AAPT o 5= 9
B2 olo|| thgk =27k d g sh3lck

HIV gxfof| A] B g 18 0] X| S5= Q1 IxP7FEAI A o] 9] it

~
—
x



268  BYKim, et al. » Megaloblastic anemia in a patient with AIDS

www.icjournal.org

o] Bestn] 58 % T4 BT PUAE Fols) 2 % IeHd]
bR B12 24 1) A vk BL2S A T 4 Ak
BEHE 510] P olth 2& FAL] F o= AR §0 2 1 mgg

1-277 v Foldk 5 2] 8o = 1-370€ vtk 1 mgS TS 4
o A AA ] A A2 o 2 1257 wjd F 12 mge &
o7t FA SO 2 Y 1 mgs Fofgit) Fof 125 $of Hlg}
W B12 Aq el 34 X5 8- H7HE $JE 245 5 2-370
4 Zo HIEFT] B12 & AlSAJo] Hasit). Q1 IR} A=) AL v]E}
W B12 Ago] ¢-ds] SAFNE o Fof TS el 7 UrH5) 4
Bl A= HIV 49 WIekT] B12 2 ExbollA] H]ebel B12 B3
SN | A= B a7} ot o] & =
9 gide] BIERR] B12 A¥ell w2 S-S UEE o] ofvlex
2 o]0 #aiA= Bt A5 E 83 Zlo|tH8, 9,171, EZE%]XJE* REfls
7} vleRR] B127} EAlol A= o] & ¢ Oﬂ‘—:— Fo] Al golgl
L HE B122 2R AA 278k sk o 347} 7] W
o] HIERR] B12E WA F73] Foigk o] Ak E% o gheh201.
AF WA= HAARTZE HIV 7HE 9] R18S =3l wjat vlgl
B12 74E h=t)ar gHoH10].

HIV 3kx}oll 4] v1epT] B12 A3 WA &= 31712 1 e3sljok & %
v A7 Fode] FEkE S o B & Fo7) g g djthE Aot
53] 7’<1HHUr 7]‘”7@ 44 Wst 5 217878484 Fd-Ee] Hd] 60%
a1 o] gk Fdo] MhAE 7-9- vl B12 X| 54| o
Ne ?3}11 ‘L’%ED} HIV 2x}ol| A H]ebR] B12 Ago] 4173A] o)
o 2835} 7] A9 tsA= o4 =glo] Wo) kel o)A &
2:¢1 methylmalonyl CoA F-E]0] 28] o] Wk-g-& d 0 AX] F2%0] o]
F AAte] F AT o] Zo) 71 it Il. £ S| 9] SktellA
W 671 A5E] AlslR 2w+ BEFY B12 Ago]| & o]x}A] =4k
S 2 JAEA|RE 1 0 & QIFHAFAARI XJufjut of o] = X|ulj o} &2}
Al 3 = gl

T E HxFHIV HAR19] 71 Sofvhe FAo]H HAARTS]
Febol] whE} =717 HA] Eouh= S 0] 7] ol HIElT B12 A

= =
FElst 73 5o

0{

42 A

n:

= =

& 7)ol A BEsto] dAEtH A HEES sk
Zlo] H g3t

References

1. Kim JM, Song YG. Diagnosis and clinical manifestations of
HIV/AIDS. ] Korean Med Assoc 2007;50:303-15.

2. Zon LI, Arkin C, Groopman JE. Haematologic manifestations
of the human immune deficiency virus (HIV). Br ] Haematol
1987;66:251-6.

3. Sullivan PS, Hanson DL, Chu SY, Jones JL, Ward JW. Epi-
demiology of anemia in human immunodeficiency virus
(HIV)-infected persons: results from the multistate adult and
adolescent spectrum of HIV disease surveillance project.

10.

11.

12.

13.

14.

15.

16.

17.

Blood 1998;91:301-8.

Volberding PA, Levine AM, Dieterich D, Mildvan D, Mitsuyasu
R, Saag M; Anemia in HIV Working Group. Anemia in HIV
infection: clinical impact and evidence-based management
strategies. Clin Infect Dis 2004;38:1454-63.

Oh R, Brown DL. Vitamin B12 deficiency. Am Fam Physician
2003;67:979-86.

Song HH, Kwon JH, Kim JH, JeongJY, Kim H]J, Lee KS, Jang DY,
Ahn JS, Shin DH, Kang SH, Park YI. Causes and clinical
features of vitamine B12 deficiency megaloblastic anemia.
Korean ] Hematol 2004;39:243-8.

Revell P, O'Doherty MJ, Tang A, Savidge GF. Folic acid ab-
sorption in patients infected with the human immuno-
deficiency virus. J Intern Med 1991;230:227-31.

Remacha AF, Riera A, Cadafalch J, Gimferrer E. Vitamin B-12
abnormalities in HIV-infected patients. Eur ] Haematol
1991;47:60-4.

Remacha AF, Cadafalch J. Cobalamin deficiency in patients
infected with the human immunodeficiency virus. Semin
Hematol 1999;36:75-87.

Hepburn MJ, Dyal K, Runser LA, Barfield RL, Hepburn LM,
Fraser SL. Low serum vitamin B12 levels in an outpatient HIV-
infected population. Int] STD AIDS 2004;15:127-33.

Kotler DP, Gaetz HP, Lange M, Klein EB, Holt PR. Enteropathy
associated with the acquired immunodeficiency syndrome.
Ann Intern Med 1984;101:421-8.

Gillin JS, Shike M, Alcock N, Urmacher C, Krown S, Kurtz RC,
Lightdale CJ, Winawer SJ. Malabsorption and mucosal ab-
normalities of the small intestine in the acquired immu-
nodeficiency syndrome. Ann Intern Med 1985;102:619-22.
Herzlich BC, Schiano TD, Moussa Z, Zimbalist E, Pana-
gopoulos G, Ast A, Nawabi I. Decreased intrinsic factor sec-
retion in AIDS: relation to parietal cell acid secretory capacity
and vitamin B12 malabsorption. Am J Gastroenterol 1992;87:
1781-8.

Kelly P, Shawa T, Mwanamakondo S, Soko R, Smith G, Barclay
GR, Sanderson IR. Gastric and intestinal barrier impairment
in tropical enteropathy and HIV: limited impact of micro-
nutrient supplementation during a randomised controlled
trial. BMC Gastroenterol 2010;10:72.

Batman PA, Kotler DP, Kapembwa MS, Booth D, Potten CS,
Orenstein JM, Scally AJ, Griffin GE. HIV enteropathy: crypt
stem and transit cell hyperproliferation induces villous
atrophy in HIV/Microsporidia-infected jejunal mucosa. AIDS
2007;21:433-9.

Bjarnason I, Sharpstone DR, Francis N, Marker A, Taylor C,
Barrett M, Macpherson A, Baldwin C, Menzies IS, Crane RC,
Smith T, Pozniak A, Gazzard BG. Intestinal inflammation,
ileal structure and function in HIV. AIDS 1996;10:1385-91.
Burkes RL, Cohen H, Krailo M, Sinow RM, Carmel R. Low
serum cobalamin levels occur frequently in the acquired



www.icjournal.org

DOI: 10.3947/ic.2011.43.3.266 © Infect Chemother 2011;43(3):266-269 269

18.

immune deficiency syndrome and related disorders. Eur J
Haematol 1987;38:141-7.

Harriman GR, Smith PD, Horne MK, Fox CH, Koenig S, Lack
EE, Lane HC, Fauci AS. Vitamin B12 malabsorption in patients
with acquired immunodeficiency syndrome. Arch Intern
Med 1989;149:2039-41.

19.

20.

Lee KS, Chang KH, Choi JY, Park YS, Han SH, Chin BS, Choi
SH, Song YG, Kim JM. Adverse effects of antiretroviral drugs
on HIV-infected Koreans. Infect Chemother 2003;35:71-7.
Hunter R, Barnes J, Matthews DM. Effect of folic-acid supple-
ment on serum-vitamin-B12 levels in patients on anticon-
vulsants. Lancet 1969;2:666-7.



