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Clinical characteristics and prognostic factors for survival in
hemophagocytic lymphohistiocytosis

Khi Joo Kim, M.D., Ki Hwan Kim, M.D., Taek Jin Lee, M.D.
Jin-Kyong Chun, M.D., Chuhl Joo Lyu, M.D. and Dong Soo Kim, M.D.

Department of Pediatrics, Yonsei University College of Medicine, Severance Children's Hospital, Seoul, Korea

Purpose : Hemophagocytic lymphohistiocytosis (HLH) is a rare but fatal disorder characterized by fever, splenomegaly, pancy-
topenia, and hemophagocytosis in the bone marrow and other tissues. In this study, we investigated the clinical manife-
stations and prognostic factors in patients with HLH.

Methods : We retrospectively analyzed the data from 29 patients who were diagnosed whit HLH in the Severance Chil-
dren's Hospital from Jan. 1996 to Feb. 2007.

Results : The median age at diagnosis was 3.8 years (range 0.1-12.2). The ratio of male to female patients was 1.1:1.
The 5-year overall survival rate was 55.2% with a median follow-up duration of 32 months. In a multivariate analysis, the
duration of fever before admission (survival vs. non-survival, 6.5 days vs. 14 days, P=0.010), the interval from the day of fever
onset to the day of initiation of etoposide (survival vs. non-survival, 10 days vs. 35 days, P=0.002) and the presence of
neurologic symptoms (survival vs. non-survival, 1 case vs. 7 cases, P=0.010) were independent, poor prognostic factors of
HLH. EBV infection, gender, and the level of serum ferritin had no relations to the poor prognosis of the disease.
Conclusion : This study showed that the presence of neurologic symptoms and a longer duration of fever were related to
a poor prognosis. Therefore, if a patient develops neurologic symptoms and the duration of fever is prolonged, a prompt
diagnostic approach and aggressive treatment for HLH are necessary. (Korean J Pediatr 2008;51:299-306)
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Table 1. Clinical Characteristics of 29 Patients at Diagnosis with Hemophagocytic Lymphohistiocytosis
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Case Sex Age Family Fever Ferr to
no (month) Hx (day) VP16" (day)
1 F 1 - 60 n/a’
2 F 11 - 5 17
3 M 51 - 24 33
4 M 60 - 6 8
5 F 19 - 14 20
6 M 76 - 13 15
7 M 12 - 7 10
8 M 98 - 21 n/a
9 M 6 - 2 n/a
10 F 33 - 8 n/a
11 F 7 - 10 37
12 F 22 - 5 8
13 M 76 - 10 23
14 F 130 - 14 n/a
15 F 30 - 16 n/a
16 F 65 - 5 n/a
17 F 25 - 6 n/a
18 F 1 - 6 n/a
19 M 67 - 4 n/a
20 F 85 - 50 n/a
21 M 33 - 10 n/a
22 M 9 - 7 34
23 F 56 + 15 45
24 M 45 - 3 n/a
25 M 45 + 14 n/a
26 M 29 - 10 16
27 M 146 - 5 8
28 F 32 - 7 10
29 M 26 - 5 15

+ o+ o+ o+ o+

+

+

R S e S A S S S S S S|

+

+

“Fever, the duration of fever before admission. "Fever to VP16, the interval from the day of fever onset to the day of initiation
of etoposide (VP16). 'Neurologic symptoms, neurologic symptoms at diagnosis or in the course of the disease with the exception

of dizziness, headache or irritability. *n/a, not available
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Table 2. Laboratory Findings for 29 Patients at Diagnosis with Hemophagocytic Lymphohistiocytosis

Case ANC Hb PLT TG Fibrinogen Ferritin CSF Brain Irnag_ing EB\_/ (Ii{r? né(f\zhigig(?rlmfll\?

no (/mm’) (g/dL) (10%L) (mg/dL) (mg/dL) (ng/mL) (WBC/HPF) abnormality  Infection And soleen)
pleen

1 8,650 7.2 21 117 97 16,312 250 n/a -

2 12,600 7.0 64 277 74 1,173 38 + +

3 350 9.3 87 95 123 7,850 0 - -

4 570 87 34 355 238 35,807 n/a - + -

5 2,450 86 21 394 178 9,630 2 + +

6 430 89 97 387 88 9,633 0 n/a -

7 620 8.1 80 328 83 4,970 3 n/a -

8 920 86 151 415 n/a 7,010 4 n/a - -

9 860 95 69 397 110 3,486 3 n/a - n/a

10 3,400 77 81 262 123 26,000 n/a n/a + +

11 4,610 6.6 33 341 46 3,064 25 + - +

12 1,670 8.3 49 418 81 25,000 1 + + -

13 2,380 8.1 10 321 97 38,800 n/a - - +

14 140 6.9 32 n/a 58 6,490 n/a n/a + n/a

15 840 9.3 77 n/a 761 140,280 5 - - +

16 820 8.3 46 n/a 58 11,818 n/a n/a + n/a

17 1,520 7.3 51 265 89 1,423 n/a n/a + +

18 4,610 77 73 86 116 n/a 3 n/a + +

19 3,380 8.1 87 143 104 584 3 n/a +

20 290 9.7 30 277 35 n/a n/a n/a +

21 1,680 5.7 54 424 161 13,467 n/a n/a -

22 3,100 89 27 385 112 6,368 29 + + -

23 1,740 59 41 470 36 4,241 n/a - + -

24 6,720 84 99 167 320 4,951 n/a - - +

25 730 78 31 n/a 152 6,489 4 - - n/a

26 7,630 85 77 430 n/a 9,667 0 - - -

27 1,520 84 82 264 n/a 3,931 1 n/a -

28 5,480 9.3 36 305 122 58,732 n/a n/a +

29 640 9.4 75 266 191 6,280 19 + +

Abbreviations : ANC, absolute neutrophil count; Hb, hemoglobin; PLT, platelet; TG, triglyceride; n/a, not available; CSF, cerebrospinal

fluid; EBV, Epstein-Barr virus; BM, bone marrow; LN, lymph node
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Table 3. Treatment and Outcome in Patients with Hemophagocytic Lymphohistiocytosis

Case no Treatment Outcome Cause of Death

1 No treatment 1 mo - Disease progression

2 HLH-2004, allo BMT 46 mo +

3 HLH-2004 1 mo - Disease progression, GI bleeding,
Pulmonary hemorrhage

4 HLH-94 35 mo +

5 HLH-94 4 mo - Disease progression, Pulmonary hemorrhage

6 HLH-94 36 mo +

7 HLH-94 36 mo +

8 ACV+Steroid+CsA 38 mo +

9 IVIG+Steroid 38 mo +

10 ACV+Steroid+CsA 50 mo +

11 VP-16+Steroid+CsA+ATG 10 mo - Acute renal failure

12 VP-16+IVIG+Steroid+CsA+ATG 57 mo +

13 HLH-94 68 mo +

14 IVIG+ACV +Steroid 1 mo - Disease progression, Pulmonary hemorrhage

15 IVIG+ACV +Steroid 2 mo - Sepsis

16 ACV+Steroid 1 mo - Disease progression, GI bleeding

17 IVIG+ACV +Steroid+IFN- 7 106 mo +

18 ACV+Steroid 1 mo - Disease progression

19 MTX+IVIG+ACV +Steroid+IFN- 7 104 mo +

20 IVIG+ACV +Steroid 3 mo - GI bleeding

21 IVIG+ACV +Steroid+IFN- 7y 123 mo +

22 VP-16+IVIG+ACV +Steroid+IFN- y 7 mo - Disease progression

23 VP-16+IVIG+ACV +Steroid+IFN- y 5 mo - Disease progression, GI bleeding,
Pulmonary hemorrhage

24 No treatment 125 mo +

25 IVIG+ACV 1 mo - Disease progression, GI bleeding

26 HLH-2004+ATG 9 mo +

27 HLH-2004 6 mo +

28 HLH-2004 6 mo +

29 HLH-94 13 mo - Disease progression, Pulmonary hemorrhage

Abbreviations : IVIG, intravenous immunoglobulin; ACV, acyclovir; allo BMT, allogenic bone marrow transplantation; CsA, cyclos-
porine A; ATG, antithymoglobulin; IFN- 7, interferon- 7 ; MTX, methotrexate; +, alive; -, dead
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Fig. 1. Comparison of survivor and non-survivor according to (A) the duration from the day of fever onset to
admission and (B) the duration from the day of fever onset to the day of initiation of VP-16.
Table 4. Characteristics Comparison Between Survivors and Non-Survivors
Patients characteristics Survivor (N=16) Non-Survivor (N=13) P-value
Median age at diagnosis, month (range) 2.7 (0.5-12.2) 25 (0.1-10.8) 0.475
Male gender, n (%) 10 (63) 5 ( 38) 0.434
Family History, n (%) 00 2 (15) 0.192
Splenomegaly, n (%) 12 (75) 13 (100) 0.107
Rash, n (%) 8 (50) 8 ( 62) 0.711
Lymphadenopathy, n (%) 10 (63) 4 (31) 0.139
EBV infection, n (%) 7 (44) 8 ( 62) 0.462
Tissue biopsy”, n (%) 9" (60) 7" (70 0.691
Abnormal brain imaging®, n (%) 27 (33) 4" ( 50) 0.627
CSF pleocytosis', n (%) 17 5" ( 56) 0.131
Neurologic symptoms”, n (%) 1 (1 7 (54) 0.010™
Laboratory data, mean (£=SD), n
Bilirubin (mg/dL) 2.23+2.33, 16 5.3+5.75, 13 0.062
Fibrinogen (mg/dL) 130.0+71.9, 13 151.0%+190, 13 0.731
Triglyceride (mg/dL) 309.8+£97.7, 16 270.1+142, 9 0.416
Ferritin (ng/dL) 15,2890+16,921, 16 21,233+£42,004, 10 0.616
Treatment, n (%)
Etoposide 9 (56) 6 ( 46) 0.715
HLH-94 protocol 4 (25) 2 (15) 0.663
HLH-2004 protocol 4 (25) 107 0.343
Dexamethasone 15 (94) 11 ( 85) 0.573

“Biopsy in bone Marrow, liver, spleen, or lymph node. TLes% than 16 case numbers, 15, 6, 9, respectively. TLess thar%] 13 case numbers, 10,
8, 9, respectively. * Abnormal finding in brain CT or MRI. " A WBC count of more than five in cerebrospinal fluid. "Neurologic symptoms
at diagnosis or in the course of the disease, with the exception of dizziness, headache, or irritahility. *“P-value<0.05. Abbreviations : EBV,
Epstein-Barr virus; CSF, cerebrospinal fluid; HLH, hemophagocytic lymphohistiocytosis
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