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Abstract 

Leukemias are malignant neoplasm of the haematopoietic stem cells, arising in the bone marrow that 

flood the circulating blood or other organs. The objective of this study was to find out the effect of 

leukemia on liver and renal function of the patients at our institute. Present study is a prospective study 

which includes the findings and observations of 25 patients diagnosed with leukemia of various types 

such as acute lymphoblastic leukemia, acute myeloid leukemia, chronic myeloid leukemia and chronic 

lymphocytic leukemia. Diagnosis of the patients were made by their peripheral smear examination and 

various parameters counted by automated haematology analyzer and their confirmation was made by 

using special stains and bone marrow examination.  Liver and renal function tests were performed in the 

patients and results were observed. In acute myeloid leukemia liver function tests were found altered with 

mainly rise in serum alkaline and alanine transferase, in acute lymphoblastic leukemia, there was 

marked increase in alkaline phosphatase with normal or decreased SGOT and SGPT value, in chronic 

myeloid leukemia increase in uric acid was observed with slight fluctuating values in SGOT/SGPT but no 

significant changes were seen in patients with chronic lymphocytic leukemia.  

Keywords: Leukemia, Acute Myeloid Leukemia, Acute Lymphoblastic Leukemia, Chronic Myeloid 

Leukemia, Chronic Lymphocytic Leukemia. 

 

Introduction 

Leukemia is white blood cells cancer, which is 

characterized with production of immature blood 

cells. Overcrowding of bone marrow with this 

abnormal immature cells, which interference with 

normal blood cells production, this may be lead to 

hyperleukocytosis, cytopenias, liver and kidney 

failure they are classified on the basis of the cell 

type involved (myeloid vs lymphoid) and the state 

of maturity of leukemia cells. Acute leukemias are 

characterized by the presence of immature cells 

called blasts and by rapidly fatal course in 

untreated patients; chronic leukemias are 

associated at least initially, with well 

www.jmscr.igmpublication.org                                                                                              

               Impact Factor (SJIF): 6.379 

Index Copernicus Value: 79.54 

ISSN (e)-2347-176x  ISSN (p) 2455-0450 

DOI: https://dx.doi.org/10.18535/jmscr/v6i9.32 

 

 

https://www.omicsonline.org/blood-disorders-transfusion.php


 

Dr Shruti Singh (M.D) et al JMSCR Volume 06 Issue 09 September 2018 Page 179 
 

JMSCR Vol||06||Issue||09||Page 178-183||September 2018 

differentiated (mature) leukocytes and a relative 

indolent course. 

It is common to find malignant infiltration of the 

liver in hematogenous malignancies such as 

acute leukemia. Hepatic involvement is usually 

mild and clinically silent at the time of 

diagnosis. Acute leukemia patients, Acute 

Lymphoblastic Leukemia (ALL) and Acute 

Myeloid Leukemia (AML), the clinical features 

are very vague and variable. However, certain 

patients with acute leukemia present with 

hyperleukocytosis and cytopenias
[1]

. B-Cell 

chronic lymphocytic leukemia (CLL) is a usually 

indolent disease that may infiltrate the liver, but 

based on a review of the literature, has never been 

reported to induce acute liver failure. 

Most of acute leukemia patients have organs 

enlargement as splenomegaly and hepatomegaly, 

this might be caused by infiltration of leukemic 

cells, which are seen in some cases of leukemia 
[2]

. 

Acute liver failure considers as the initial 

manifestation of acute leukemia, also it is 

extremely rare, it is difficult to diagnose due to the 

rapid progression
[3]

. It has been described in acute 

lymphoblastic leukemia far more than in acute 

myeloid leukemia because of blasts infiltration in 

ALL more than in AML
[4]

. 

In addition, acute renal failure has been reported 

as complicated feature in many of leukemia 

cases
[5]

. Multiplication and overgrowth of 

malignant cells increase rate of turn over nucleic 

acid and this can cause acute renal failure due to 

the release of urate salts, which may deposited in 

renal tubule and cause blocking it
[6]

. Also, high 

cell turnover may be causes elevated lactate 

dehydrogenase. However, leukemia patients 

characterized with infection and inflammation this 

may be reason for elevated the rate of erythrocyte 

sedimentation
[1]

. 

 

Aim And Objective 

To study the effect of leukemia on liver and renal 

function of different leukemic patients in central 

India. 

 

Type of study- Prospective 

 

Materials and Methods 

Sample size- 25 cases diagnosed with leukemia. 

In the present study patients diagnosed with 

leukemia were selected to perform liver and renal 

function tests and then observed for results. 

Diagnosis of the patients were made by their 

peripheral smear examination, special stains and 

bone marrow examination were required and 

various parameters counted by automated 

haematology analyser. On admission, patients 

were subjected to physical examination for 

fever, cervical lymphadenopathy, hepatomegaly, 

splenomegaly and cachexia. Consent, complete 

clinical and past history was taken from the 

patients for evaluation. 

 

Results 

The results were recorded and tabulated for 

further analysis. Table no. 1, 2, 3 and 4 shows 

the various observed parameters in the patients. 

 

Table No. 1 Different Parameters (LFT & RFT) In Patients 

S.NO AGE/SEX DIAGNOSIS SGOT SGPT URIC ACID ALK PHOSPHATASE 

1 45/M AML 247 71 10.4 215 

2 25/F AML 115 61 12 88 

3 25/M AML 90 70 6.2 60 

4 28/F AML 64 45 4.8 67 

5 50Y/M CML 52 62 8.7 84 

6 18Y/M AML 34 58 2.8 50 

7 7/M ALL 26 12 6.2 82 

8 60/M AML 25 16 4.1 92 

9 40/F AML 23 21 3.5 128 

10 3/M ALL 18 16 5.4 111 
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11 40/M CLL 15 10 6.4 167 

12 42/M AML 237 74 11.2 238 

13 23/F AML 118 64 14 90 

14 26/M AML 85 65 6.8 53 

15 24/F AML 74 55 3.6 78 

16 65/M AML 22 15 4.7 67 

17 45/F AML 28 26 3.6 136 

18 3/M ALL 21 18 7.6 87 

19 2/M ALL 18 15 4.8 124 

20 5/M ALL 25 14 5.6 78 

21 6/M ALL 19 15 4.5 116 

22 58Y/M CML 60 56 9.2 88 

23 52Y/M CML 67 63 7.8 82 

24 57Y/M CML 55 53 8.4 76 

25 41/M CLL 18 13 6.6 176 

 

Table No.2 Characterization of Leukemia in the Study 

S.No Diagnosis No. Of Cases Percentage 

1 AML 13 52 

2 ALL 06 24 

3 CML 04 16 

4 CLL 02 08 

 

Table No.3- Clinical Symptoms Observed 

 

 

 

 

 

 

Table No.4- Male and Female Preponderance 
S.No Sex No. Of Cases Percentage 

1 Male 19 76 

2 Female 06 24 

 

Discussion 

Acute leukemia is a heterogeneous disease with 

distinct manifestations and disturbance in different 

metabolic processes occuring in acute leukemia 

patients
[7]

. At the cellular level, acute leukemia’s 

are rapidly progressing diseases, which 

characterized with over growth of immature 

malignant cell and this lead to decrease synthesis 

of mature normal blood cell due to suppression of 

hematopoiesis and this lead to anemia, 

thrombocytopenia, and hyperleukocytosis, all of 

this lead to fever, fatigue, infection, and bleeding 
[8]

. Continuously divided and overproduced of 

immature cells in the bone marrow caused damage 

in some organs due to spreading (infiltrating) of 

blasts cells to other organs 
[9]

. 

In the present study, all cases were subjected to 

hematological and clinical studies. Increase in 

leucocyte count was observed in all leukemias. In 

AML, most of studies have found that 

hyperleukocytosis is unfavourable prognostic 

factor
[1]

. AML patients with hyperleukocytosis 

have demonstrated low rate of complete 

remission, low disease free survival and overall 

survival as well as high rates of early mortality. In 

ALL, there are consistent data regarding the poor 

prognosis of hyperleukocytosis, so 

hyperleukocytosis correlated with high rate of 

death as compare to patients with low or normal 

white blood count. 

In acute myeloid leukemia liver function tests 

were found altered with rise in serum aspartate 

and alanine aminotransferase. The maximum 

S.No Symptoms No. Of Cases Percentage 

1 Fever 22 88 

2 Cachexia 08 32 

3 Splenomegaly 10 40 

4 Hepatomegaly 13 52 

5 Lymphadenopathy 19 76 

https://www.omicsonline.org/clinical-research-foot-ankle.php
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value of SGOT was found to be 247 IU and 

minimum was 23 IU, while the value of SGPT 

was recorded maximum as 71 IU and 16 IU as 

lowest, comparing the uric acid levels maximum 

was 14 mg/dl and minimum 3.5 mg/dl showing 

defective renal function. In acute lymphoblastic 

leukemia, there was marked increase in alkaline 

phosphatase with normal or decrease SGOT and 

SGPT value, in chronic myeloid leukemia 

increase in uric acid was observed with maximum 

value being 9.2 mg/dl and minimum 7.8 mg/dl 

along with slight fluctuating values in SGOT/ 

SGPT but the values were no more than 70 IU in 

the patients. No significant changes were seen in 

patients with chronic lymphocytic leukemia due to 

small sample size (02).  

Out of the total number of 25 cases 52% were 

diagnosed as acute myeloid leukemia, 24% acute 

lymphoblastic leukemia, 16% chronic myeloid 

leukemia and 08% chronic lymphocytic leukemia, 

with male preponderance. 

Based on the general and clinical examination of 

the patients 88% presented with fever, 76% with 

lymphadenopathy, 52% with hepatomegaly, 40% 

with splenomegaly and 32% suffred from 

cachexia. 

Various authors have reported that acute leukemia 

associated with abnormal liver function
[10,11]

. 

Some cases have been shown disturbance in renal 

function as increase in uric acid levels and 

creatinine levels. Increase of uric acid in acute 

leukemia may be due to the increase Tumor Lysis 

Syndrome (TLS), which is an oncologic 

emergency that is caused by massive tumor cell 

lysis with the release of large amounts of 

potassium, phosphate, and nucleic acids into the 

systemic circulation
[12]

. Catabolism of the nucleic 

acids to uric acid leads to hyperuricemia; the 

marked increase in uric acid excretion can result 

in the precipitation of uric acid in the renal tubules 

and renal vasoconstriction, impaired 

autoregulation decreased renal flow, oxidation, 

and inflammation, resulting in acute kidney 

injury
[13]

. 

Liver failure caused by infiltration of leukemia is 

uncommon and usually associated with a poor 

prognosis
[14-16]

. acute leukemias, and 

transformation of chronic leukemias to acute 

stages have all been associated with sporadic 

cases of acute liver failure
[17-35]

.  

Based on a review of the current literature, only 

three cases of liver failure have so far been 

associated with CLL. Greer et al.
[17]

 described a 

case of acute liver failure attributable to organ 

infiltration by a T-cell CLL.  

 

Conclusion 

In conclusion, leukemia is heterogeneous 

malignant disease in which different clinical 

manifestation are shown. Complete blood count 

and peripheral smear examinations along with 

bone marrow examination flow cytometry are 

helpful in arriving at diagnosis of acute and 

chronic leukemia. Any disturbance in liver 

function tests or kidney function test may act as 

prognostic alarm for the presence of organ 

damage and repetitive analysis is important to 

observe the course of the disease at various age 

groups. 

 

References 

1. Mohammed Elbossaty WF (2017) Lactate 

dehydrogenase (LDH) as prognostic marker 

in acute leukemia quantitative method. J 

Blood Disord Transfus 8: 1-7. 

2. Mohammed Elbossaty WF (2017) 

Immunophenotypic profile in adult patients 

with acute leukemia association with 

clinical feature: fluorescence cytometry 

quantitative analysis. J Mol Biomark Diagn 

8: 1-11. 

3. Sharma B, Kark L (2007) Abnormal hepatic 

function and splenomegaly on the newly 

diagnosed acute leukemia patient. JNMA J 

Nepal Med Assoc 46: 165-169. 

4. Bruguera M, Miquel R (2007) The effect of 

hematological and lymphatic diseases on the 

liver. In: Rodés J, Benhaumou JP, Blei AT, 

https://www.omicsonline.org/open-access/acute-renal-and-hepatic-failure-and-abnormal-blood-cell-count-in-acuteleukemia-a-report-of-four-cases-and-review-of-the-literature-2376-0419-1000180.php?aid=91617#16
https://doi.org/10.4172/2155-9864.1000375
https://doi.org/10.4172/2155-9864.1000375
https://doi.org/10.4172/2155-9864.1000375
https://doi.org/10.4172/2155-9864.1000375
https://doi.org/10.4172/2155-%209929.1000328
https://doi.org/10.4172/2155-%209929.1000328
https://doi.org/10.4172/2155-%209929.1000328
https://doi.org/10.4172/2155-%209929.1000328
https://doi.org/10.4172/2155-%209929.1000328
https://doi.org/10.4172/2155-%209929.1000328


 

Dr Shruti Singh (M.D) et al JMSCR Volume 06 Issue 09 September 2018 Page 182 
 

JMSCR Vol||06||Issue||09||Page 178-183||September 2018 

Reichen J, Rizzetto M (eds.) Textbook of 

hepatology, Blackwell, Oxford, UK. 

5. Toblem G, Laequillat C (1980) Acute 

monoblastic leukemia a clinical and 

biological study of 74 cases. Blood 55: 77-

83. 

6. Freireich EJ, Keating MJ, Gehan EA, 

McCredie KB, Bodey GP, et al. (1982) A 

prognostic factor analysis for use in 

development of predicative modes in adult 

acute leukemia. Cancer 50: 874-882. 

7. Abdel Malak CM, Elghanam DM, 

Mohammed Elbossaty WF (2015) FHIT 

gene expression in acute lymphoblastic 

leukemia and its clinical significance. Asian 

Pac J Cancer Prev 16: 8197-8201. 

8. Mohammed Elbossaty WF, Abdel Malak 

CM, Elghanam DM (2015) Implications 

prognostic of clinicopathologic features in 

acute leukemia. World J Pharm Pharm Sci 

4: 413-428. 

9. Mohammed Elbossaty WF, Abdel Malak 

CM, Elghanam DM (2015) Prognostic 

relevance of ww-oxidoreductase gene 

expression in patients with acute 

lymphoblastic leukemia. J Cancer Sci Ther 

7: 302-307. 

10. Anderson SH, Richardson P, Werdon J, 

Pugliuca A, Portman B (2001) Acute liver 

failure as the initial manifestation of acute 

leukemia. Liver 21: 287-292. 

11. Kawamura E, Habu D, Kurooka H, Huyashi 

T, Oea, Kotani, et al. (2006) Adult T-cell 

leukemia blast crisis in patient with liver 

failure. Indian J Gastroenterol 25: 29-35. 

12. Das U, Lakshmaiah KC, Suresh TM, Babu 

KG (2015) Oncological emergencies for the 

internist. J Med Sci 35: 1-15. 

13. Davidson MB, Thakkar S, Hix JK, 

Bhandarkar ND, Wong A, et al. (2004)  

Pathophysiology, clinical consequences, and 

treatment of tumor lysis syndrome. Am J 

Med 116: 546-554. 

14. Lee WM. Acute liver failure. N Engl J 

Med. 1993;329:1862–72. doi: 

10.1056/NEJM199312163292508.[PubMed

] [Cross Ref] 

15. Myszor MF, Record CO. Primary and 

secondary malignant disease of the liver and 

fulminant hepatic failure. J Clin 

Gastroenterol. 1990;12:441–6. doi: 

10.1097/00004836-199008000-

00018. [PubMed][Cross Ref] 

16. Rowbotham D, Wendon J, Williams R. 

Acute liver failure secondary to hepatic 

infiltration: a single centre experience of 18 

cases. Gut. 1998;42:576–80. doi: 

10.1136/gut.42.4.576. [PMC free article] 

[PubMed] [Cross Ref] 

17. Greer J, Cousar J, Miller R, et al. T4+ 

(helper phenotype) chronic lymphocytic 

leukemia: case report with liver failure and 

literature review. Med Pediatr Oncol. 1988; 

16:356–62. doi: 

10.1002/mpo.2950160514. [PubMed] [Cros

s Ref] 

18. Shehab TM, Kaminski MS, Lok AS. Acute 

liver failure due to hepatic involvement by 

hematologic malignancy. Dig Dis 

Sci. 1997;42:1400–5. doi: 

10.1023/A:1018889904839. [PubMed] [Cro

ss Ref] 

19. Costa F, Choy CG, Seiter K, Hann L, Thung 

SN, Michaeli J. Hepatic outflow obstruction 

and liver failure due to leukemic cell 

infiltration in chronic lymphocytic 

leukemia. Leuk Lymphoma. 1998;30:403–

10. [PubMed] 

20. Padilla GF, Garibay MA, Hummel HN, 

Avila R, Méndez A, Ramírez R. Fulminant 

non-Hodgkin lymphoma presenting as lactic 

acidosis and acute liver failure: case report 

and literature review [Spanish] Acta 

Gastroenterol Latinoam. 2009;39:129–

34. [PubMed] 

21. Dellon ES, Morris SR, Tang W, Dunphy 

CH, Russo MW. Acute liver failure due to 

natural killer–like T-cell leukemia/ 

lymphoma: a case report and review of the 

https://doi.org/10.7314/APJCP.2015.16.18.8197
https://doi.org/10.7314/APJCP.2015.16.18.8197
https://doi.org/10.7314/APJCP.2015.16.18.8197
https://doi.org/10.7314/APJCP.2015.16.18.8197
file:///C:/Users/qurshid-k/Desktop/PHARMA-17-1290/article_wjpps_1446279197.pdf
file:///C:/Users/qurshid-k/Desktop/PHARMA-17-1290/article_wjpps_1446279197.pdf
file:///C:/Users/qurshid-k/Desktop/PHARMA-17-1290/article_wjpps_1446279197.pdf
file:///C:/Users/qurshid-k/Desktop/PHARMA-17-1290/article_wjpps_1446279197.pdf
https://doi.org/10.4172/1948-5956.1000367
https://doi.org/10.4172/1948-5956.1000367
https://doi.org/10.4172/1948-5956.1000367
https://doi.org/10.4172/1948-5956.1000367
https://doi.org/10.4172/1948-5956.1000367
http://medind.nic.in/ica/t06/i1/icat06i1p49.pdf
http://medind.nic.in/ica/t06/i1/icat06i1p49.pdf
http://medind.nic.in/ica/t06/i1/icat06i1p49.pdf
http://www.jmedscindmc.com/article.asp?issn=1011-4564;year=2015;volume=35;issue=1;spage=1;epage=10;aulast=Das;type=3
http://www.jmedscindmc.com/article.asp?issn=1011-4564;year=2015;volume=35;issue=1;spage=1;epage=10;aulast=Das;type=3
https://doi.org/10.1016/j.amjmed.2003.09.045
https://doi.org/10.1016/j.amjmed.2003.09.045
https://doi.org/10.1016/j.amjmed.2003.09.045
https://doi.org/10.1016/j.amjmed.2003.09.045
https://www.ncbi.nlm.nih.gov/pubmed/8305063
https://www.ncbi.nlm.nih.gov/pubmed/8305063
https://dx.doi.org/10.1056%2FNEJM199312163292508
https://www.ncbi.nlm.nih.gov/pubmed/2204655
https://dx.doi.org/10.1097%2F00004836-199008000-00018
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1727084/
https://www.ncbi.nlm.nih.gov/pubmed/9616324
https://dx.doi.org/10.1136%2Fgut.42.4.576
https://www.ncbi.nlm.nih.gov/pubmed/2972899
https://dx.doi.org/10.1002%2Fmpo.2950160514
https://dx.doi.org/10.1002%2Fmpo.2950160514
https://www.ncbi.nlm.nih.gov/pubmed/9246036
https://dx.doi.org/10.1023%2FA%3A1018889904839
https://dx.doi.org/10.1023%2FA%3A1018889904839
https://www.ncbi.nlm.nih.gov/pubmed/9713971
https://www.ncbi.nlm.nih.gov/pubmed/19663087


 

Dr Shruti Singh (M.D) et al JMSCR Volume 06 Issue 09 September 2018 Page 183 
 

JMSCR Vol||06||Issue||09||Page 178-183||September 2018 

literature. World J Gastroenterol. 2006; 

12:4089–92.  [PubMed] 

22. Kojima H, Shimizu S, Yoshida C, et al. 

Rapidly progressive Lennert’s lymphoma 

terminating in fulminant hepatic failure 

Leuk Lymphoma. 2003;44:1409–12. doi: 

10.1080/1042819031000083046.[PubMed]  

23.  Santos ES, Raez LE, Salvatierra J, 

Morgensztern D, Shanmugan N, Neff GW. 

Primary hepatic non-Hodgkin’s lymphomas: 

case report and review of the literature. Am 

J Gastroenterol. 2003;98:2789–93. doi: 

10.1111/j.1572-

0241.2003.08766.x. [PubMed]  

24.  Lettieri CJ, Berg BW. Clinical features of 

non-Hodgkin’s lymphoma presenting with 

acute liver failure: a report of five cases and 

review of published experience. Am J 

Gastroenterol. 2003;98:1641–6. doi: 

10.1111/j.1572-

0241.2003.07536.x. [PubMed]  

25.  Thompson DR, Faust TW, Stone MJ, Polter 

DE. Hepatic failure as the presenting 

manifestation of malignant lymphoma. Clin 

Lymphoma. 2001;2:123–8. doi: 

10.3816/CLM.2001.n.018. [PubMed] 

26.  Yeshurun M, Isnard F, Garderet L, et al. 

Acute liver failure as an initial manifestation 

of low-grade non-Hodgkin’s lymphoma 

transformation into large-cell 

lymphoma. Leuk Lymphoma. 2001;42:555–

9. doi: 

10.3109/10428190109064617. [PubMed]  

27.  Morali GA, Rozenmann E, Ashkenazi J, 

Munter G, Braverman DZ. Acute liver 

failure as the sole manifestation of relapsing 

non-Hodgkin’s lymphoma. Eur J 

Gastroenterol Hepatol. 2001;13:1241–3. 

doi: 10.1097/00042737-200110000-00019.  

[PubMed]  

28.  Anderson SH, Richardson P, Wendon J, 

Pagliuca A, Portmann B. Acute liver failure 

as the initial manifestation of acute 

leukaemia. Liver. 2001;21:287–92. doi: 

10.1034/j.1600-

0676.2001.021004287.x.[PubMed]  

29.  Stewart KS, Gordon MC. Non-Hodgkin 

lymphoma in pregnancy presenting as acute 

liver failure. Obstet Gynecol. 1999;94:847. 

doi: 10.1016/S0029-7844(99)00428-7.  

[PubMed]  

30.  Suzuki N, Tsuji H, Nakamura S, Asabe H, 

Sueishi K, Fujishima M. An autopsy case of 

Ki-1 lymphoma associated with hepatic 

failure. Am J Gastroenterol. 1998;93:115–

17. doi: 10.1111/j.1572-

0241.1998.115_c.x. [PubMed]  

31.  Souto P, Romaozinho JM, Figueiredo P, et 

al. Severe acute liver failure as the initial 

manifestation of haematological 

malignancy. Eur J Gastroenterol 

Hepatol. 1997;9:1113–15. [PubMed] 

32. Yoshikawa M, Yamane Y, Yoneda S, et al. 

Acute hepatic failure due to hepatosplenic 

B-cell non-Hodgkin’s lymphoma in a 

patient infected with hepatitis C virus. J 

Gastroenterol. 1998;33:880–5. doi: 

10.1007/s005350050193. [PubMed]  

33.  Woolf GM, Petrovic LM, Rojter SE, et al. 

Acute liver failure due to lymphoma. A 

diagnostic concern when considering liver 

transplantation. Dig Dis Sci. 1994;39:1351–

8. doi: 10.1007/BF02093804.[PubMed]  

34. Zafrani ES, Gaulard P. Primary lymphoma 

of the liver. Liver. 1993;13:57–61.  

[PubMed] 

35. Salo J, Nomdedeu B, Bruguera M, et al. 

Acute liver failure due to non-Hodgkin’s 

lymphoma. Am J Gastroenterol. 1993; 

88:774–6. [PubMed] 

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/16810767
https://www.ncbi.nlm.nih.gov/pubmed/12952236
https://www.ncbi.nlm.nih.gov/pubmed/14687834
https://www.ncbi.nlm.nih.gov/pubmed/12873593
https://www.ncbi.nlm.nih.gov/pubmed/11707855
https://www.ncbi.nlm.nih.gov/pubmed/11699425
https://www.ncbi.nlm.nih.gov/pubmed/11711783
https://www.ncbi.nlm.nih.gov/pubmed/11454193
https://www.ncbi.nlm.nih.gov/pubmed/10546758
https://www.ncbi.nlm.nih.gov/pubmed/9448189
https://www.ncbi.nlm.nih.gov/pubmed/9431904
https://www.ncbi.nlm.nih.gov/pubmed/9853565
https://www.ncbi.nlm.nih.gov/pubmed/8200270
https://www.ncbi.nlm.nih.gov/pubmed/8510487
https://www.ncbi.nlm.nih.gov/pubmed/8480749

	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	15
	16
	17

