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Significance of serum total bilirubin as a prognostic factor for hemophagocytic
lymphohistiocytosis in childhood

Hea Kyoung Yang, Gui Joung Song, So Eun Jun

Department of Pediatrics, Pusan National University School of Medicine, Busan, Korea

Background: Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening disease. Despite of proper
treatment and improving treatment regimens, HLH patients still show a fatal prognosis. Therefore the evalu-
ation of prognostic factor is important and there are many studies about hyperbilirubinemia as a prognostic
factor in HLH. So we studied the prognostic value of hyperbilirubinemia in HLH children.

Methods: A retrospective analysis was performed about 33 patients who were diagnosed with HLH at Pusan
National University Hospital and Yangsan Pusan University Hospital between January 2000 to December
2012. We reviewed the clinical characteristics, laboratory findings, and results of treatment to identify hyper-

bilirubinemia as a prognostic factor in HLH patients.

Results: The median age of patients at diagnosis was 32 months. Most of patients presented with fever,
pale appearance, abdominal pain and jaundice. Forty-eight point five percentage of patients showed normal
serum bilirubiln level (<2.0 mg/dL) and 51.5% showed hyperbilirubinemia (=2.0 mg/dL). In normal serum bi-
lirubin group, 1 patient (6.3%) was relapsed and 1 patient (5.9%) was relapsed in hyperbilirubinemia group.
In the hyperbilirubinemia group, the mortality was higher than the normal bilirubin group but, there was no

statistical significance.

Conclusion: As a prognostic factor serum bilirubin at diagnosis in HLH patients, there was no significant
correlation between hyperbilirubinemia and poor outcome. But, our study has a limitation that the number
of patients is too small and almost showed good prognosis.
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3L, Hz Ao 47(12.1%), TFLHL2 778(21.29%) o) A
k] 9jr). X2 HLH-2004 2|2 7lo|=akele] ule} 2]
=23 A7} 237(69.7%), HYSEEUCR X &3 A7t
5TY(15.5%), SH| 2o =9t Alo| 2R AEY ] HFaoR
A 23k 827F 198(3.0%) 0] AL, ZERA| 0|25 AT
BA = 17 o] cKTable 1).

Aol A= A 778(43.8%), A 978(56.3%0) 0= &
Y Hl= 1:1.280]%l3, IR FToA= AL 87
(47.1%), o=} 9%(52.9%) 2. & Fq Hl= 1:1.12¢tk ¥ &
O Xek A] Lol 9] SIS BAte] 325709, iRyl
5ol 247 o] ik(Table 2).
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Table 1. Patient demographics and characteristics (n=33)

Characteristic N (%)
Sex

Male 15 (45.5)

Female 18 (54.5)
Age at diagnosis (mo)

Median (range) 32 (3-192)
Symptoms at the diagnosis

Fever 33 (100)

Abdominal pain 8 (12.5)

Pale appearance 10 (30.3)

Jaundice 5(15.1)

Others” 11 (33.3)
Physical examination

Hepatomegaly 25 (75.6)

Splenomegaly 20 (60.6)

Lymphadenopathy 4(12.1)

Skin rash 7(21.2)
Treatment regimen

HLH-2004 23 (69.7)

Steroid+cyclosporin 1(3.0)

Immunoglobulin 5@15.5)

None 4(12.1)

HLH, hemophagocytic lymphohistiocytosis.
POthers are seizure, osteomyelitis, encephalitis, edema, and renal
failure.

T2 Aol Al 76,050/ulo]aL, ] FRIEFLo) A
47,0582 APl Bapol o Eorort AL
2 foa Fol= Holx] ktTHp=0.07)

3 5 YFH2 FALollAl 0.8+0.6 mg/dLo]z, 31

FHBFTON 5.043.0 mgdLolch 77 Wel=Re 4
ArZo| A 0.4+0.4 mg/dLo] 1, 1B REHE S04 3.4+
27 mgdls H{, 4 HZ e Aol 13,195.8+
17,915.1 ng/dLo] 1L, A ENEFF-2 9,156.8+8,433.3
ngdL2 SATHO R o3t ol Holx] Skhp=04)

Aol =2 EEZEHIA7Hinternational normalized ratio)
£ 0.9+04, T2 EZT0] 14+0.52 120
o] BAEA R u|A EUTHp<0.05) (Table 3).

Table 2. Comparison of demographics between normal and
hyperbilirubinemia group

Normal  Hyperbilirubi-

Characteristic group  nemia group p-value
N (%) N (%)
Sex
Male 7 (43.8) 8 (47.1)
Female 9 (56.3) 9(52.9)
Age at diagnosis (mo)
Median (range) 32.5(3-192) 24 (3-181)
Symptoms at the diagnosis
Fever 16 (100.0) 17 (100)
Abdominal pain 2 (12.5) 6(35.3)
Pale appearance 4(25.0) 6(35.3) 0.72
Jaundice 2 (12.5) 3(17.6)
Others” 4(25.0) 7 (41.1)
Physical examination
Hepatomegaly 11 (68.7) 13 (76.4)
Splenomegaly 11 (68.7) 9(52.9)
Lymphadenopathy 3(18.7) 3(17.6) 0.90
Skin rash 5(31.2) 2(11.7)
Treatment
HLH-2004 10 (62.5) 13 (76.5)
Steroid+cyclosporin 1(6.3) 0 (0)
Immunoglobulin 3(18.8) 2 (11.8) 0.66
None 2(12.5) 2(11.8)
CNS prophylaxis
Intrathecal” 0 (0) 3(17.6)
None 16 (100.0) 14 (82.4)

HLH, hemophagocytic lymphohistiocytosis; CNS, central nervous
system.

JOther symptoms are seizure, osteomyelitis, encephalitis, edema,
and renal failure.

PIntrathecal chemotherapy is methotrexate.
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Table 3. Comparison of laboratory findings between normal and hyperbilirubinemia group

Characteristic l\rIl(ler?l Hyperk;il;ril;) tnemia pvalue
WBC (uL) 4125.0+3,544.8 4,617.6+3,587.2 0.69
Hb (g/dL) 9.6+2.2 9.4+2.2 0.85
Platelet (uL) 76,050+52,887 47,058+35,294 0.07
Neutrophil count (uL) 1,719.8+2,295.0 952.5+793.0 0.20
AST (IU/L) 443.5+491.4 1,422.5+2,901.8 0.19
ALT (IUL) 221.1%272.9 3,189.7+2,044.8 0.12
LDH (IU/L) 2,543.1+2,344.6 3,189.7+2,044.8 0.12
Total bilirubin (mg/dL) 0.8+0.6 5.0£3.0 <0.01
Direct bilirubin (mg/dL) 0.4+0.4 3.4+27 <0.01
Triglyceride (mg/dL) 191.5+113.2 242.8+142.2 0.26
Fibrinogen (mg/dL) 190.8+71.6 326.3+£510.4 0.43
Soluble IL-2 11,532.6+13,803.6 7,888.8+9,666.6 0.38
Ferritin (ng/dL) 13,195.8+17,915.1 9,156.8+8,433.3 0.40
PT (INR) 0.9+0.4 1.4+0.5 0.01
aPTT (sec) 73.2+113.7 54.8+15.6 0.52

Values are presented as meanzstandard deviation.

WBC, white blood cell; AST, aspartate aminotransferase; ALT, alanine aminotransferase; LDH, lactate dehydrogenase; PT, prothrombin
time; INR, international normalized ratio; aPTT, activated partial thromboplastin time.
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Table 4. Outcomes between normal and hyperbilirubinemia group

Characteristic li?l(‘;?sl Hyperleh(r(;)k))menua
Outcome

Complete remission 12 (75.0) 11 (64.7)

Relapse 1(6.3) 1(5.9)

Expired 2(12.5) 4(23.5)

F/U loss 1(6.3) 1(5.9
Complications

Yes” 7 (43.7) 11 (64.7)

No 9 (56.2) 6(35.2)

¥Complications are oral candidiasis, pneumonia, pulmonary
hemorrhage, acute respiratory distress syndrome, viral encepha-
iltis, pleural effusion, brain infarction, and posterior reversible
encephalopathy syndrome.

F/U, follow up.

119(64.7%)0] 77 MTjchzo] 7+ed, W, wl4-utdz}
9 7h9E FREYES RS By % 473
7, o] 7hed) HERs fazoR

3
23 5A>)°l APEEHRAL,

Be vl orsisiol eI
= Z7k0] AR A HQES ] AAFLAE 12(6.3%)

o] A7 F& T 14Uute] XHHP”}"‘ o, I ENETT
oNM= 18(6.9%)°] X& F& F 69Ut Adstqitt
(Table 4).
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Fig. 1. Kaplan-Meier estimate of overall survival (A) and event free survival (B).
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