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ECOG performance status | no cervical and axillary
lymphadenopathy no hepatosplenomegaly illed defined
pelvic mass at right lower quadrant abdomen, 5 cm in
size, not tender bilateral inquinal lymphadenopathy, 3-5

cmin size
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CBC: Hb 12.6 g/dl, Hct 38%, MCV 84 fl, wbc 12,680 /mm3,
N 89%, plt 576,000 /mm?

LFT: albumin 3.9 g/dl, globulin 3.5 g/di, TB 0.6 mg/dl, DB
0.4 mg/di, AST 42 U/L (normal 0-37 U/L), ALT 29 UL
(normal 0-41 U/L), alkaline phosphatase 214 UJ/L
(nomal 35-110 UL)

LDH: 813 U/L (normal 135-225 U/L)

Abdominal CT scan: matted lymph node at right external iliac,
3.3x4.6 cm in size, and bilateral inguinal lymphadenopathy
Right inguinal node biopsy: diffuse large B cell lymphoma

Bone marrow study: no lymphoma involvement
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filaegl#funnsatiade diffuse large B cell lymphoma
(DLBCL), low intermediate risk [age-adjusted International
Prognostic Index (IPI) score (1/3)] 1#Funnsfnesion
R-CHOP (rituximab, cyclophosphamide, doxorubicin,
vincristine, prednisolone) Mn 3 &ilemf waslii R-CHOP xR 4

W11 right external iliac node A0 CT scan fuasilszainng
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Tagszndnaliinnsing uazuaaduganisinesag R-CHOP
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uaalfl R-CHOP Afsusn wu oral thrush WFunns
nndae nystatin bl neutropenia (absolute neutrophil count
703 /mm?) AslH secondary prophylaxis o filgrastim

lunsinmaiesia un

nialdi R-CHOP afaft 5 5114 e 3 dllanf wu diffuse
interstitial infiltration 70 chest film uaz diffuse ground
glass opacity nszanglurleansaasdinean chest CT scan
fitlaw16iFun34in bronchoscopy Wu vocal cord paralysis
{7Nn candidiasis Waz CMV pneumonitis 11 endobronchial
biopsy iwm inflammatory cells with intranuclear inclusion
f2u1iu positive CMV immunostaining filagl#iFuntsnm
#atl intravenous ganciclovir 2 &anf CMV viral load an
8,460 copies/ml (3.93 log) ﬁﬂmwﬁq undetectable N8y
nautinu uaz1#%u oral valganciclovir uaz nystatin Aiiiing

il RCHOP AFeft 7 i skin nodule fifiananeiietiny
#Fun1min excisional biopsy Hatlu phaechyphomycosis

A1N17007 lesion aanlfivue 2 1Aau MARURANIITN®

114 1a 3 a1y wu diffuse interstitial infiltration fasiiu
multiple patchy infiltration 470 chest film WA diffuse fine
reticulonodular opacity $98111 scattered ground glass opacity
nrzaelen mmtﬁuﬁﬂ'mﬁq'lﬁﬁi valganciclovir WAz nystatin
plaiiag l:;ﬂ'm'lﬁﬁm’mi’! bronchoscopy UWAZ bronchoalveolar
lavage Wi cyst 989 Pneumocystis jirovecii 10 GMS uac
Giemsa stain 331#FumATiads Pneumocystis pneumonia
(PCP) uazlfinnsinmfing cotrimoxazole

4 Feundidugamsinnian RCHOP i1l la wilan
107 Wy consolidation right lower lung ftle15Funni
bronchoscopy UWRZ transbronchial biopsy Wi cluster of
septate fungal hyphae with dichotomous branching a0
GMS stain Win153iade invasive pulmonary aspergillosis
BFunnsinmsiag amphotericin B UaZ voriconazole paiias

6 (AU nivRugAN1sInEBat R-CHOP Hiesn
esophagogastroduodenoscopy Wil multiple duodenal ulcer
K& duodenal biopsy Wil enlarged epithelial URZ endothelial cells
with eosinophilic intranuciear and intracytoplasmic inclusion $78L
positive CMV immunastaining ﬂnmiuwm"lﬁnm valganciclovir
Tluda efipendusnlinisingn CMV enteritis A% uaz
andulaliinnsfnmniaz hypogammaglobulinemia #ag
intravenous immunoglobulin (IVIG) iasanndsinmdn
3@ serum globulin agfluinausTinnn Taiiug LFT il
LFT: albumin 2.8 g/dl, globulin 0.9 g/dl, TB 2.89 mg/dl|, DB
1.93 mg/dl, AST 24 U/L (normal 0-37 UL), ALT 5 UL
(normal 0-41 U/L), alkaline phosphatase 94 U/L (normal
35-110 ULL) Whufin@emerinenetiibilids immunoglobuiin
(Ig) level Wialfinsifiadunazaenana uwiand globulin
900 mg/dl (0.9 gid) Faftuszduaa Ig fawua defiaanudy
Wiksnnfiszdy 196 w:ﬂg'.m‘:ﬁuﬁsﬁwndw 600 mg/dl

3315 lun93iade hypogammaglobulinemia

anus1y
fthereiuhsiethwesdiheinnhasit hypogammaglobulinemia
s nnIEnEdiag rituximab FaniuaTiinia dunnainan

serum globulin fiay LAZMAIRUGANIIFNTILANENITY

2NN (3.5 uaz 0.9g/dl) Tnefjilaedinnidad@eunsniou
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';uéﬂcumui lskinaziths CMV pneumonitis / enteritis, PCP 1178
candidiasis fauily intracellular pathogen éqﬁmmﬁ:uu
cell-mediated immune respose (CMI) lunfindaida
daudaiuAnuunniasezzuLhumoral-mediated immune
response (HMI) 411 B cell deficiency finalusiaithe dail
anudAnylunalnmsinda extracellular pathogen Tt
wmzuuaiide msindasinsniadudusadiidiude
PONNATLTYRY hypogammaglobulinemia sz B cell deficiency
RN rituximab AUFZULICMI

SANNFAMNWLIT humoral immunity /90 CMV-specific
antibody @MNIDATLIANNTTUNINTZAELEY CMV lummaaey’
oenluaunLn 1gG deficiency anailuladudeslunis
ﬁm"{ﬂ CMV annnanL disseminated CMV'lu:’ﬁihu common
variable immunodeficiency ‘3&5‘3 hypogammaglobulinemia 3
UAZNSWL CMV colitis Tufitle heumatoid arthritis 343
hypogammaglobulinemia a5l rituximab® uanmm’f
deitmnemiuaasichrmniiansunmsases T cell i

S s
hypogammaglobulinemia fiwilfiiansieda CMV i

Trefinenunsdnda CMV suunlufihe cardiac transplant

sy immunosuppressive therapy 5 318 dattsziu 1IgG fin
(323 + 18 mg/dl) {Wiewiu cardiac transplant #n 15 110
Lifimsfinde CMV uasiiszfil 1gG Unfi (639 + 63 mg/di)
anuainallszauanudnFalunisld IVIG faufu

antiviral therapy Tumsinmn®




Pneumocystis jirovecii udariidn Atufian ~ifinde
welamaluliihalrend Tauaasliiiuiiauddnyaes
CD4+ ymphoeyte lunsidada mensviiaatia uaznzd
phagocytic cell Tnensa e nzzfiiu B cell ViAo pasma cel
i Pheumocystis-specific antibody Wazvin Bifim antibocy-
mediated phagocytosis MIALNUAINLAATL124 B cell A
slannsAaida Preumocystis Gauannnisda nAvYNARD
13 B cell fiAnsAnesiansiniEa Preumocystis Tausis
dadifiasnmanna IgG e aunsmiedinisann
fuaasldiviuin uenanthittunseng g ulia B cell 9331
Aty lunansziu CDa+ T cell Wi Aty effector unz
memory CD4+ ieneuausasiansiinde Pneumocystis T
asapsnmasay” & nafmn uruzsesniingld ani cD20
antibody luwynmaaa miukaunisi aia Pneumocystis
murina :mm?ﬁnmwudwwmm@mwfﬁm?ﬁm primary
Preumocystis infection AL iﬂgmmhifﬁ.iduﬂndﬂnw
amaed B cell aramiiaainiifin T cell dysfuncion uazihs
Taduidesasniifinge Pneumocystis H318971UN9LTA
Pnevmocystis infection il ritiximab stanesesne. 11

fmiF aspergilosis Fronulusndiiuraidas o
sendransld rituximab waznnsfinige aspergillus 213
usiumuees B cell lnsfindasnaradshiduiineny
widinz dayafindrasnnuaiachiaulfidiudnszuy
fiffufuresinementa CMI uaz HMI Saamifeaidadderiu
uazfu mautdamadeslunsiadefiamzianzausiaz
sfipniuaudalnfrasrzuugiAuiuunazszonl
awnmminlfadhedaay Slundntu meinsBaeeuans
slianrane fifinAnsunwiasreafifuiulunaiadauly
whas 7 i Tufhaneenafiszuunfifuiunniesan
sugnssuusatisegiauudadelllFunismmaarsziy
feulifuntsine dunandiduffunmdhesindafen:
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Tnemannianalnmevinemiaes rtuximab liArsruno
sz g idagulinluwindios dasann antigen-specific
1gG @¥19a1n plasma cell Fahifl surface CD20 usiannnAs
Anwnawnaluaiaeanisiine wuinfthe B cell ymphoma

ALY rituximab Hdngaunnafin hypogammaglobulinemia

FgasIn NIANE UIMWLUFRAIULEY hypogammaglobulinemia
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W‘l.lﬁ‘ihr_l symptomatic hypogammaglobulinemia Sasaz 6.6'
nfniaimusirinilu sinopuimanary bacterial infection
#laiflnnz neutropenia aubian aeardasTUATNAAY
serzuy HMI Tunnsindndauuefie wazfinnnufoy
Feuliiuin n1l MG ansnsnaanisin@ednanall
atinsfidudAnnatise adwliiafiayaain randomized
controlled trial Twalun] uaz meta-analysis Tsinunnaiia
FurasnsfiadaiquuraneuaslEiy dtuximab Tudiae
theumatoid arthritis'™® WeuiUng ARy Seiudaiimeau
Tufithalymphoma's finunasidisduresnisiade e
5% maintenance therapy a8l rituximab Faanndhezds

- . L .
mRAdaLLARG (non-neutropenic bacterial infection)

. ] ool
sauansiindaadnlaniatiug Wuliloefld rituximab

squfupiiinia Fadudufsumdiauatiinafiosiansn

tphameiuasliz VG yniswthasen 1 1 iy
antimicrobial prophylaxis waan 2 T Taquivansnmuys
msne s 1d lymphoma asfjilaanevauadlusziy

complete remission siilunan 4 1 waslli R-CHOP riageiing

1ondansdvdo

1. Wiz M, Schader SI, Holtappels R, Simon CO, Lemmenmann NA,
Reddehase MJ,Padlech J. Polyclonal cytomegalovinus-specific
antibodies not only prevent virus dissemination from the portal
of entry but also inhibit focal virus spread within target tissues.
Med Microbiol Immunaol 2008;197(2):151-8.

2. Medlicott SA, Coderre S, Home G, Panaccione R. Mulimodal
immunosuppressant therapy in steroid-refractory common
variable immunodeficiency sprue: a case report complicating
cytomegalovirus infection.Int J Surg Pathol2006;14(1):101-6.
3. Wada, Sato T, Kitajima H, Kubo M. Chronic cytomegalovirus
infection that present specific clinical course—a case of a boy
with common variableimmunodeficiency. Nihon Rinsho
Meneki Gakkai Kaishi1995,18(2):247-55.

4. Vallet H, Houitte R, Azria A, Mariette X. Cytomegalovirus colitis

and hypo-lgG after rituximab therapy for rheumatoid arthritis.
J Rheumatol 2011;38(5):965-6.

5. Sammiento E, Femandez-yanez J, Mufioz P, Palomo J, Rodriguez-
Molina JJ, Bermejo J, Catalan P, Bouza E, Femandez-Cruz E,
Carbone J. Hypogammaglobulinemia after heart transplantation:
use of intravenous immunoglobulin replacement therapy in
relapsing CMV disease. Int Immunophamacol 2005;5(1):97-101.
6 Marcotte H, Levesque D, Delanay K, Bourgeaut A, de la Durantzye R,
Brochu 5, Lavole MC. Preumocystis carini infection in transgenic
B cell-deficient mice. J Infect Dis 1996;173(4):1034-7.

7. Lund FE, Hollifield M, Schuer K, Lines JL, Randall TD, Garvy
BA. B cells are required for generation of protective effector and
mermory CD4 cells in response to Preumocystis lung infection.
J Immunal 2006;176(10):6147-54.

8. Lund FE, Schuer K, Hollfield M, Randal TD, Garvy BA. Clearance
of Pneumocystis carinii in mice is dependent on B cells but not
on Pearinii-specific antibody. J Immunal 2003;171(3):1423-30.
9. Elsegeiny W, Eddens T, Chen K, Kolls JK. Anti-CD20 antibody
therapy and susceptibility to Pneumocystis pneumonia. Infect
Immun 2015,83(5):2043-52,

10. Teichmann LL, Woenckhaus M, Vogel C, Salzberger B,
Schélmerich J, Fleck M. Fatal Pneumocystis pneumonia
following rituximab  administration for rheumatoid  arthritis.
Rheumatology (Cedord) 2008;47(8):1256-7.

11. Deborska-Materkowska D, Kozinska-Przybyl O, Mikaszewska-

Sokolewicz M, Durdik M. Fatal late-onset Pneumnocystis
preumania after Atuximab: administration for postiransplantation
recumrence of focal segmental glomerulosclerosis—case report.
Transplant Proc 2014;:46(8):2908-11.

12. GIL, Kozlowska-Skrzypczak M, Mol A, Poplawski D, StyczynskiJ,
Komarnicki M. Increased risk for invasive aspergillosis in
patients with lymphoproliferative diseases after autologous
hematopoietic SCT. Bone Mamow Transplant 2009:43(2):121-6.
13. van der Velden W, Blilevens NM, Klont RR, Donnelly JP,
Verwei] PE. Primary hepatic invasive aspergillosis with
progression after rituximab therapy for a post transplantation
lymphoproliferative disorder. Ann Hematol 2006;85(3):621-3.
14. Nedel WL, Kontoyiannis DP, Pasqualotio AC. Aspergillosis
in patients treated with monoclonal antibodies. Rev |beroam
Micol 2009,26(3):175-83.

15. Makatsori M, Kiani-Alikhan S, Manson AL, Verma N, Leandro
M, Gurugama MNP, Longhurst HJ, Grigoriadou S, Buckland M,
Kanfer EHanson 5, lbrahim MA, Grimbacher B, Chee R,
Seneviraine SL. Hypogammaglobulinaemia after rituximatb
treatment-incidence and outcomes. QJM 2014;107(10):821-8.
16. Casulo C, Maragulia J, Zelenetz AD.ncidence of
hypogammaglobulinemia in patients receiving riluximab and
the use of intravenous immunoglobulin for recurrent infections.
Clin Lymphoma Myeloma Leuk 2013;13(2):106-11.

17. Cabanillas F, Liboy |, Pavia O, Rivera E. High incidence of
non-neutropenic  infections induced by rtuximab  plus
fludarabine and associated with hypogammaglobulinemia: a
frequently unrecognized and easily treatable complication.
Ann Oncol 2006;17(9):1424-7.

18. Salliot C, Dougados M, Gossec L. Risk of serious infections
during rituximab, abatacept and anakinra treatments for
rheumatoid arthritis: meta-analyses of randomised placebo-
controlled trials. Ann Rheum Dis 2009;68(1):25-32.

19. Aksoy S, Dizdar O, Hayran M, Harputluogiu H. Infectious
complications of ruximab in patients with lymphoma
duringmaintenance therapy: a systematic review and

meta-analysis. Leuk Lymphoma 2009;50(3):357-65.




