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Clinical Study of Hematology Patients in Intensive Care Units

Lim, Jung In” - Kim, Hyoung Soon” - Ryu, Ri Ar” - Kim, Eun Hee" - Kong, Hyo Young"

RN, Department of Nursing, Catholic University of Korea Seoul St. Mary's Hospital
*Unit Manager, Department of Nursing, Catholic University of Korea Seoul St. Mary's Hospital

Purpose: To improve professional intensive care by analyzing admission causes, causes of death, disease
conditions, and treatment processes in patients with hematological malignancies admitted to intensive care
units (ICUs) in South Korea. Methods: This was a retrospective study approved by IRB, and conducted on
admission with 559 adults, in the hematology ICU of a hospital located in Seoul. The study was carried out from
April 2009 to March 2012. Data were analyzed using SAS. Results: Pneumonia was the most frequent cause
of ICU admission and death, followed by sepsis. The condition at discharge was death (53.6%), recovery
(39.9%), or hopeless (5.1%). Mortality of patients in states of incomplete remission was higher than that of
patients with complete remission and of patients with multiple myeloma, severe aplastic anemia, and
lymphoma. Conclusion: Results show that pneumonia and sepsis are the most frequent causes of ICU
admission and for the death of patients with hematological malignancies. The most frequent status at discharge
of patients with hematological malignancies was death (53.6%), with mortality of patients at Incomplete

Remission status, of mechanically ventilated patients, and of patients on continuous renal replacement therapy
(CRRT) being higher than others.
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2009 495 E 20124 3¥971%] 34 7F
el AR g S A2 IRBA 9 (KIRB-
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che} o] BAjsIsict.

i
O
ol

£

]_

Q.
[e}

1) WEE Hps Xest, A5 W WS 2 BAFQI)

2) Aol A2 g H e Y7 Zpol= Hat
< 53§ ANOVAR B4]51gc}

3) Aol w2 APGE-LS X test2 HASHgL)

4) P go] w2 Bl A = X test® 24319

pa BN
1. ke £

ool A BA7E 58.7%, o4 41.3%0] 93

. A2 AML (Acute Myelogenous Leukemia)
0] 195" (39.7%), MM (Multiple Myeloma)7} 668 (13.4%),
ALL (Acute Lymphoblastic Leukemia) ZFA}7} 6478 (13.0%)
ol ATt

?:1'/\1 E]—/\] ;‘(]E /\]—EHE_‘:_ zﬂ—okg}zﬂ-ﬁg KR H1—7] 73011,}
e S o= IR (Incomplete remission)ATE] Q1 €217} 101
H(20.6%) 2 2 7} w9k 31, MMy Lymphomaoi| A A]3Y

© FUYA RS W2 A} 987 (20.09%) ] ATt
Al A IRATENQ] 3HA}7) 20798 (42.2%), CR (Complete
Remission) A e Q1 2217} 1135 (23.0%) 0] YTh 28 A
A7} 1709 (34.6%), 28 RA| L] AL

M

ENEEREE.

wkz] okC SLxL7} 3215 (65.4%) 0] ATH(Table 1),
2, EH=OSIX[O| ZEIRHA! QIAIRIQ M} AJLHRIQI

23114 04 gole
or Septic Shock 1821 (37.0%), Hemorrhage (Pulmonary
or GI) 929 (18.7%), AKI (Acute Kidney Injury) 8375 (16.9%)
£0]9lom API2l-S Pneumonia 258(52.5%), Sepsis
or Septic Shock 209(42.5%), AKI 103(20.9%) =°]1th
(Table 2).

Pneumonia 268 (54.5%), Sepsis

3. Z2MXtHo]| Yalst HHSUSIXIO| AUS

SEAA o AL Akl B4 A= Aol 2637
(53.6%) 0.2 Wkl 3] 19678 (39.9%), Hopeless 2 E|
gt ﬂx}ﬂ 2578 (5.1%), Al EAF7F 77 (1.4%) 0] AT,

oSS A LT A A T HE AR
IOl A B SRS 2ot e SR A AL
ek A= 3237(65.8%), WA AN A= 401
8 (81.7%) 0] Tk, TEAMA 1A 24413 f AFERE SAb=
4178 (8.4%)01 AL, SEAA A 5 670 ol Aol
418 (85.19%), 671 ] Aol 3618 (7.306) 0] AL &<l
A A AETE DA7E 377 (7.6%) 0] AT

STEAA YA G B Aefo] ThE AFEES B,
SEAR EAALE 7T AFER] 79 IRO] 126(60.9%) 7, W
A Y AFEQ] 75 1RO 18678 (89.9%) 02 7H WL
A%k Aol uheh FEALA A A (¢=28.33, p<.001),
Z3A W AP (¢=11.40, p<.01), Y W AFFG6E=36.12,
p<.001), 670E F AFFGE=1851, p<.001)°] whet -2
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Table 1. Characteristics of Hematology Patients Requiring ICU Admission (V=491)
Characteristics Category n %
Gender Male 288 58.7

Female 203 413
Age (yr) 19~30 51 10.4
31~40 71 14.5
41~50 89 18.1
51~60 117 23.8
61~70 119 242
=71 44 9.0
Medical Department Hematology 471 95.9
Infection 17 35
Other 3 0.6
Diagnosis AML 195 39.7
MM 66 13.4
ALL 64 13.0
Lymphoma 45 9.2
MDS 31 6.3
CML 23 47
Secondary AML 21 43
SAA 19 39
Other 27 5.5
Disease Condition IR 207 422
CR 113 23.0
Newly diagnosis 45 9.1
Other 126 257
HSCT Type Allogeneic 69 14.1
Unrelated 51 10.4
Autologus 39 7.9
Familiar mismatched 9 1.8
Cord 2 0.4
None 321 65.4
Admission State* IR state in Pre or Post chemotherapy 101 20.6
Chemotherapy 98 20.0
Not relapsed Post BMT 71 14.5
Relapsed Post HSCT 60 12.2
Induction chemotherapy 55 11.2
Newly diagnosis (Pre chemotherapy) 50 10.2
Conservative care 45 9.2
Consolidation chemotherapy 20 4.1
Conditioning or HSCT stage 20 4.1
Other 13 2.6

ICU=Intensive Care Unit; AML=Acute Myelogenous Leukemia; ALL=Acute Lymphoblastic Leukemia; MM=Multiple Myelom; SAA=Severe
Aplasit Anemia; MDS=Myelodysplastic syndrome; CML=Chronic myeloid leukemia; HSCT=Hemopoietic stem cell transplantation;
CR=Complete Remission; IR=Incomplete Remission.

*Multiple Selection.

gk zto] 71 QLQlTh. IR e 312 E|Y A Abd-Eo] HA|g 4, Ut ZeKMA LHoIMC] X|=2t X|= = 318 RF
AH2078) Z 1267 (60.9%) 2.2 E| 9 A] AFdgt CR AFE] 2]

3RH(1137 % 62, 54.9%)0l| v]] &9kal, 3152 CR ZEAA A A w2 2B A48 3019 (61.3%), %
AFEf O] BEA} 42 5%0]| B]3)] 32.4%= WFTHTable 3). AA| A 289 (58.9%), A&5E&7| X & 2667 (54.1%),
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CRRT(Continuous Renal Replacement Therapy) 1327
(22.8%) *‘Jﬂ**“% 75@1(15 3%6)4=0] AT},
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A= 2321 (47.2%) 0] 3 E}

CRRT CareE BFS- FHA1= 1321 © & CRRT o|ghof| 423t
BHA= 187 (3.7%) 0] AL /d-5-81A] 358k $EA = 10178(20.8%),
HDE H3Hgh k= 137 (2.6%) ©] A th(Table 4).

Table 2. Cause of ICU Admission and ICU Death

o] Bkt YA RE 3 3
o] 5981 &P O H (¥=12.08, p=.007), Sepsis or Septic
shock (¢=10.47, p=.014), Pneumonia (:*=17.86, p=.005),

Cause of ICU admission (n=491)* Causes of death (n=263)*
Variables
n (%) n (%)

Pneumonia (influenza) 268 (54.5) 258 (52.5)
Sepsis or septic Shock 182 (37.0) 209 (42.5)
Hemorrhage (pulmonary or GI) 92 (18.7) 87 (17.7)
AKI 83 (16.9) 103 (20.9)
Infection (PNS,CMV) 45 (9.1) 45(9.1)
Cardiac complication 24 (4.8) 15 (3.0)
Intracerebral hemorrhage 23 (4.6) 18 (3.6)
GVHD 21 (4.2) 24 (4.8)
Other 138 (27.9) 104 (21.1)

GI=Gastro-Intestine; AKI=Acute Kidney Injury; PNS=Paranasal Sinus; CMV=Cytomegalovirus; GVHD=Graft Versus Host Disease.

*Multiple Selection.

Table 3. Mortality (N=491)
Dependent on remission status
Variables Categories n (%) CR IR Newly diagnosis ~ Other X P
n (%) n (%) n (%) n (%)
Discharge status  Expired 263 (53.6)  62(54.9) 126 (60.9) 25 (55.6) 50 (39.7) 2833 <.001
Recovered 196 (39.9) 48 (42.5) 67 (32.4) 17 (37.8) 64 (50.8)
Hopeless 25 (5.1 1(09)  14(6.8) 3(6.7) 7 (5.6)
Transport 7 (1.4) 2(1.8) 0 (0 0(0) 5(4)
Expired in ICU Expired in ICU 323(65.8) 75(66.4) 148 (715) 32 (71.1) 68 (54.00 1140 <01
Not expired in ICU 168 (34.2) 38 (33.60) 59 (285) 13(28.9) 58 (46.0)
Expired within <24 hours 41 (8.4) 9(7.9  16(7.7) 3(6.7) 13(10.3) 093 818
24 hours in ICU Other 450 (91.6) 104 (92.0) 191(92.3) 42 (93.3) 113 (89.7)
Expired in In hospital 401(81.7) 87(77.0) 186(89.9) 39 (86.7) 89 (70.6) 36.12 <001
hospital Outside hospital 73(149) 25221 11(53) 4(8.9) 33 (26.2)
Unknown 17 (3.4 1009  10(4.8) 2(4.4) 4(3.2)
Expired after After 6 months 36 (7.3) 11.09.7) 8(3.9) 4(8.91) 13 (10.3) 1851 < .01
6 months Within 6 months 418 (85.1) 97 (85.8) 187(90.3) 39 (86.7) 95 (75.4)
Unknown 37 (7.0) 5(4.4)  12(5.8) 2(4.4) 18 (14.3)

CR=Complete Remission; IR=Incomplete Remission; ICU=Intensive Care Unit.
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Table 4, Therapy in ICU (VN=491)
Variables Categories n (%)
ICU therapy* Optic flow/O, 301 (61.3)

Weaned off ventilator 34 (6.9)
Not weaned off ventilator 232 (47.2)
Vasopressor/inotropic therapy 289 (58.9)
Weaned Off CRRT 18 (3.7)
Not Weaned Off CRRT 101 (20.8)
Changed to HD 13 (2.6)
CPCR 75 (15.3)
Conservative care 17 3.4)
TPE 11 (2.2)
Leukapheresis 11 (2.2)
Surgery 6(1.2)

CRRT=Continuous Renal Replacement Therapy; CPCR=Cardio Pulmonary Cerebral Resuscitation; HD=Hemodialysis; TPE=Total

Plasma Exchange.
*Multiple Selection,

Hemorrhage (¢=18.96, p<.001)Z ¢JAI%t 3
Eo| gt 2ol 7} Q= A o2 et
Z3AA A B F QlEE T 7| (¥=213.84, p<.001), 5%
A 6¢=54.72, p<.001), A2 (F46.78, p<.001), CRRT(¢=
45,73, p<.001), CPCR (x*=63.73, p<.001), Conservative
care (¢=2574, p<.001)0| 4] 3-2]5} x}o] S K GJrHTable 5).

ko] A

V.= 9

g ] EE = Yoon [8]9] A+ AML (41.9%) ALL
(16.1%) CML (8.7%)&ol|A] & A= AML (39.7%) MM
(13.4%) ALL (13.0%)20.2 }o]2 ®Bar} o oo
A SSk= MM 3H219] At F7H&0] 4.9%= Leukemia
o] 0,600 5 A HeF 04 BEAZ| Zrkm 1
Qo= AT ARE sl B 2 AS 1

ghehar shct S8R o YA gt CMLERA}R= Yoon [8]€]
-2} vl ’6‘}‘2‘1% o AA| $A}2] 8 7%l 4] 4.7%E 745}
9t} o= CML 3H#}2] 80% AH=7} ATLEA <l Gleevec

ol ﬂ%ﬁH Sl AE $75 98-S Mol o f217)
CMLe] X 2hilo] A o] Aol 4] 2ol el X2
= vk Qo] gashels] wjolt,

FAAE Y QAU AHFALE Yoon [812] AT
o} ulaste] 2 2ol S Hol| gkom HAAEE Yoon

819 Q7o) ) AP 516veA 53,60, BlEe
33.5%0] Al 39.9%%, Hopelessi= 14.8%01| 4] 5.1% H3}
SHFATE AP 31.3%, 3|5 46.0%, Hopeless 11.9%% 532}
94 SIS GO 8 Song [419] ATSH 2ol 7} 9)
Aot FalFeretate] FekAbA AP A2l Cornet
S11819] 62%, Hampshire 511919] 43.1%, Geerse 5{20]
o] 569 YHSLE] AlE TR v %a A7HE 29T Con-
servative Care 2HA}9] ZF 4= o] A of|&= 1914 oL S AT
2 Ao B0 2 DNR &A}e] A A Carelt Conser-
vative CareS 93+ Z=31x}4] QJalo] WekoL) A2 ofF
= 8b20] %] 2o Tt $AFo} 540 214 M9} DNR
4ol A0 el ) ol el 5
| QA1) Q3L 191410l 4] A =8k Abahs %

o
olN
_\;

ol
Qi

2
N

o
A7 wlZo)g}t sHT) o] w9 Conservative

Care 2HA}9) ?J’é!ol Haxsto] SR QA Aol gt
23 &A1 J o] Frhshar gk}

o FTEE TVHIEE Aer AE 29al S
Ao A o] Fo 2= 2| =me} A, Aol el FEAA 7F
SAREO] AT AL St A S0 Al o Kok A
T4 Q1 A AT} o] rolal ZF 7 Wate} Al ket 2
= Efeto] fzlo] 3} EHHA] Yoon [8]9] oA K
Q18558 7] weaning 352 8.7%0)| A 12.8%%, CRRT
Weaning A35-2 9.5%0| A 13.4%=2 3A S715FA .

L
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Table 5. ICU Discharge Outcomes Per Group (N=491)

Expire Recovery Hopeless  Transport
Variables Categories X p
(N=263)(%) (N=196)(%) (N=25)(%) (N=7)(%)

Diagnosis AML 116 (23.6) 68 (13.8) 9(1.8) 2(0.4) 4485 <01
ALL 32 (6.9) 30 (6.1) 0(0) 0 (0)
MM 29 (5.9) 28 (5.7) 7(1.4) 2(0.4)
MDS 16 (3.2) 13 (2.6) 2(0.4) 0 (0)
Lymphoma 14 (2.8) 27 (5.5) 1(0.2) 3(0.6)
CML 14 (2.8) 6(1.2) 6(0.3) 0 (0
SAA 14 (2.8) 5(1.0) 0 (0) 0 (0
Secondary AML 12 (2.4) 9 (1.8) 3(0.6) 00
Other 14 (2.8) 10 (2.0) 3(0.6) 0 (0)

Admission IR state in Pre or Post chemotherapy 60 (12.2) 36 (7.3) 5(1.02) 0(0) 321  0.360

State No relapsed Post BMT 41 (8.3) 27 (5.5) 1(0.2) 2(0.4) 3.68 0.297
Chemotherapy 38(7.7) 50 (10.1) 7 (1.4) 3(0.6) 12.08 <.01
No relapse Post HSCT 36 (7.3) 19 3.8) 5(1.0) 0 407 0.253
Induction 31 (6.3) 24 (4.8) 0 (0) 0 (0 434 0.226
Pre chemotherapy 26 (5.3) 20 (4.0) 3(0.6) 1(0.2) 024 0970
Conservative care 23 (4.0) 15 (3.0) 6(1.2) 1(0.2) 7.42  0.059
Consolidation 14 (2.8) 6(1.2) 0 (0) 0 (0) 292 0403
Conditioning or HSCT stage 12 (2.4) 8(1.6) 0 (0) 0 (0) 1.52  0.677
Targeted therapy (Gleevec) 3 (0.6) 3(0.6) 1(0.2) 0(0) 144 0.694
Immunotherapy (ATG) 1(0.2) 1(0.2) 0 (0) 0 (0) 0.18 0.979
Other 2(0.4) 2(0.4) 0 (0) 0(0) 0.37 0.945

Cause of ICU Pneumonia (Influenza) 165 (33.6) 85(17.3)  13(2.6) 5(1.0) 17.86  <.001

Admission* Sepsis or septic shock 112 (22.8) 63 (12.8) 7 (1.4) 0 (0) 1047 <.05
Hemorrhage (Pulmonary or GI) 68 (13.8) 20 (4.0) 3 (0.6) 1(0.2) 18.96 <.001
Infection (PNS, CMV) 48 (9.7) 30 (6.1) 5 (1.0) 0(0) 229 0514
AKI 24 (4.8) 16 (3.2) 4(0.8) 1(0.2) 1.86  0.601
GVHD 15 (3.0) 6(1.2) 0 (0) 0 (0) 3.44 0.328
Intracerebral hemorrhage 15 (3.0) 6(1.2) 2(0.4) 0 (0) 272 0435
Seizure 11 (2.2) 10 (2.0) 1(0.2) 0 (0) 0.57 0.902
Cardiac complications 10 (2.0) 9(1.8) 3(0.6) 2(0.4) 1186 <.01
Electrolyte disturbance 6(1.2) 12 (2.4) 1(0.2) 0 (0) 473 0191
DIC 6(1.2) 2(0.4) 1(0.2) 0 (0) 1.79 0.615
VOD 3(0.6) 1(0.2) 0 (0) 0 (0) 0.83 0.841
TLS 1(0.2) 3(0.6) 204 0 (0) 1130 <.05
Other 27 (5.5) 48(9.7) 2(0.4) 1(0.2) 18.25 <.001

ICU Therapy* Mechanical ventilation 222 (45.2) 33(6.7) 7 (1.4) 4(0.8) 21384 <.001
Vasopressor/inotropic therapy 194 (39.5) 79 (16.1) 14 (2.9) 2(0.4) 5472 <001
Optic flow/O; 126 (25.0) 151 (30.8) 21 (4.3) 3(0.6) 4678 <.001
CRRT 103 (20.9) 23 (4.0) 6(1.2) 0(0) 4573 <.001
CPCR 71 (15.0) 3(0.6) 1(0.2) 0(0) 03.73 <.001
TPE 7 (1.4) 3(0.0) 1(0.2) 0(0) 117 0.758
Surgery 4(0.8) 2(0.4) 0 (0) 0(0) 0.65 0.883
Leukapheresis 3(0.6) 8(1.6) 0(0) 0(0) 521 0.156
Conservative care 0 (0) 16 (3.2) 0 (0) 1(0.2) 2574 <.001

AML=Acute Myelogenous Leukemia; ALL=Acute Lymphoblastic Leukemia; MM=Multiple Myeloma; SAA=Severe Aplasic Anemia; MDS=Myelodysplastic
syndrome; CML=Chronic myeloid leukemia; HSCT=Hemopoietic stem cell transplantation; IR=Incomplete Remission; ATG=Antithymocyte
globulin; PNS=Paranasal Sinus; CMV=Cytomegalovirus; AKI=Acute Kidney Injury; GVHD=Graft Versus Host Disease; VOD=Veno Occulusive
Disease; TLS=Tumor Lysis Syndrome; DIC=Disseminated Intravascular Coagulation; GI=Gastro-Intestine; CRRT=Continuous Renal Replacement
Therapy; CPCR=Cardio Pulmonary Cerebral Resuscitation; TPE=Total Plasma Exchange; *Multiple Selection
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