
Thomas Jefferson University Thomas Jefferson University 

Jefferson Digital Commons Jefferson Digital Commons 

Cardeza Foundation for Hematologic Research Sidney Kimmel Medical College 

7-2015 

Clinical Utility of Lactate Dehydrogenase in Determining the Clinical Utility of Lactate Dehydrogenase in Determining the 

Severity of Hemolysis in Sickle Cell Anemia. Severity of Hemolysis in Sickle Cell Anemia. 

Samir K. Ballas 
Thomas Jefferson University 

Follow this and additional works at: https://jdc.jefferson.edu/cardeza_foundation 

 Part of the Hematology Commons 

Let us know how access to this document benefits you 

Recommended Citation Recommended Citation 
Ballas, Samir K., "Clinical Utility of Lactate Dehydrogenase in Determining the Severity of Hemolysis in 
Sickle Cell Anemia." (2015). Cardeza Foundation for Hematologic Research. Paper 37. 
https://jdc.jefferson.edu/cardeza_foundation/37 

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital 
Commons is a service of Thomas Jefferson University's Center for Teaching and Learning (CTL). The Commons is 
a showcase for Jefferson books and journals, peer-reviewed scholarly publications, unique historical collections 
from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and interested 
readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been 
accepted for inclusion in Cardeza Foundation for Hematologic Research by an authorized administrator of the 
Jefferson Digital Commons. For more information, please contact: JeffersonDigitalCommons@jefferson.edu. 

https://jdc.jefferson.edu/
https://jdc.jefferson.edu/cardeza_foundation
https://jdc.jefferson.edu/jmc
https://jdc.jefferson.edu/cardeza_foundation?utm_source=jdc.jefferson.edu%2Fcardeza_foundation%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/1059?utm_source=jdc.jefferson.edu%2Fcardeza_foundation%2F37&utm_medium=PDF&utm_campaign=PDFCoverPages
https://library.jefferson.edu/forms/jdc/index.cfm
http://www.jefferson.edu/university/teaching-learning.html/


1 
 

 

 

 

Lactate dehydrogenase, hemolysis, hyperhemolysis, and hydroxyurea in sickle 

cell anemia 

  

 

Samir K. Ballas, Department of Medicine,  Cardeza Foundation for Hematologic 

Research, Jefferson Medical College, Thomas Jefferson University, Philadelphia 

PA 

  

 

Correspondence: 

Samir K. Ballas MD, FACP, FASCP 

Cardeza Foundation 

1020 Locust Street 

Philadelphia, PA 19107 

Phone: 856-745-6380 

Fax: 856-795-0809  

E-mail: samir.ballas@jefferson.edu 

  

 

 

Number of words: 642 

Number of references: 8 

Number of pages: 4 

 

 

 

mailto:samir.ballas@jefferson.edu


2 
 

 

To the editor: 

The interesting letter to the editor by Mecabo et al.1 sheds new perspective on the 

correlation of lactate dehydrogenase (LDH) and hemolysis in patients with sickle 

cell anemia (SCA). Their data show that LDH-3 seems to be the isoenzyme that is 

correlated with hemolysis. Accordingly, LDH-3 could be a useful marker in future 

studies to determine the source of elevated levels of serum LDH in patients with 

SCA as well as in other diseases. Expense, insurance approval and clinical 

availability, however, may hamper its availability on a routine basis. Moreover and 

unlike previous reports,2,3 Mecabo et al.1 found that hydroxyurea (HU) did not 

show reduction of  LDH or other hemolytic parameters in patients with SCA taking 

HU. Lactate dehydrogenase-3, however, was decreased in patients with SCA 

taking HU. 

Given the above new information, I wish to clarify two issues pertinent to this 

controversial subject. Since sickle cell disease (SCD) is a hemolytic disorder, all its 

variants have variable degrees of hemolysis and, hence, have variable degrees of 

elevated LDH levels that are most severe in SS.  In a subset of patients with SCA 

and uncomplicated vaso-occlusive crises (VOC) a hyperhemolytic state was 

characterized by 40% decrease in the mean red blood cell (RBC) t1/2 survival 

determined by 51Cr   method, 53% decrease in total cell life, 54% increase in the 

destructive rate of RBC with a significant 58% increase in LDH and changes in 

other parameters of hemolysis compared to steady state values.4 The mean or 

median levels in patients with hemolysis or hyperhemolysis are usually < 1000 

U/L.1,4 Levels of LDH > 1000 U/L suggest additional sources of the enzyme with 

or without hemolysis or hyperhemolysis especially if other parameters of 

hemolysis are absent.  Such high levels of LDH could be a sign of co-existent 

tissue damage due to SCA. Elevated levels of LDH are also known to be markers 

of testicular germ cell tumors and of melanoma. 5 In stage 3 testicular cancer the 

LDH value could be more than 10 times the upper limit of the reference range. 6 

Moreover, in multiple myeloma (MM) a high level of LDH is a poor prognostic 

sign despite the fact that hemolysis is not an issue in MM.7 Similarly, it would be 

instructive to use the LDH values or, even better, the LDH-3 values to rate the 

severity of hemolysis and the presence or absence of organ damage in SCD. 
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The second issue pertains to the effect of HU on the hemolytic parameters in 

patients with SCA.  We have prospectively studied the erythropoietic activity in 

patients with SCA before and after treatment with HU.8 Some of the patients were 

enrolled in the double-blind placebo controlled trial of HU in patients with SCA 

(also known as the MSH study) and others were enrolled in an open label study. 

Determinants of erythropoietic activity included, among other things, hemoglobin 

(Hb), mean corpuscular volume (MCV), reticulocyte count, Hb F, RBC survival by 

the 51Cr method, RBC life span and RBC production/destruction rate.  As shown in 

Table 1 responders to HU showed significant increase in MCV, Hb F, RBC 

survival, cell life and in the production/destruction rate and significant decrease in 

the reticulocyte count. Non-responders to HU and the placebo group showed no 

difference before and after HU therapy. Moreover there was positive significant 

correlation between Hb F level and RBC survival. The study by Mecabo et al1 did 

not analyze the hemolytic parameters in terms of clinical response to HU and of 

Hb F level that, apparently, was not determined. Furthermore, the authors stated 

that the hemolytic parameters in the HU group were not statistically different from 

the SS group that did not receive HU. Accordingly, it seems that the majority of 

the patients taking HU were nonresponders and that may explain why the trial have 

failed to show the beneficial effects of HU on RBC survival.  
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