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Abstract  

Objective The increase in prescription opioid abuse has got attention from the medical societies, and politicians. On the other hand, pain is one of 
the most common symptoms in patients with cancer especially in advanced disease and pain usually decreased the quality of life in these 
population. In this study we aimed to investigate the possible correlation with any routine biochemical parameters and drugs dosage for 
cancer related pain to preventing the abuse.  

Methods: A total of 75 local advanced or metastatic cancer patients who had treated and follow up in the oncology clinic. Our medical records were 
retrospectively evaluated.

Results: Seventy five patients with a mean age of 58(34-80) years and there were 54 man and 21 women. The most common metastatic sites were 
bone in 40 patients (53%), lymph nodes in 20 patients (26%), liver in 10 patients (13%) and brain in 7 patients (9%). All patient followed up 
with Comparative Pain Scale (CPS) and the median CPS score was 5 (3-9) before the pain treatment and significantly decreased during the 
follow up period, CPS was 2 (0-6), P<0.001. In the correlation analyses all baseline biochemical parameters and analgesics were analyzed. 
Serum lactate dehydrogenase levels were significantly correlated with fentanyl dosage (Pearson correlation was 0.33, P=0.003).

Conclusion: Regardless of the heterogeneity for cancer types, elevated serum LDH levels were significantly correlated the fentanyl dosage and baseline 
CPS score. 

Keywords: Serum lactate dehydrogenase, pain, opioid, fentanyl,

Özet  

Giriş: Opioid aşırı kullanımı sağlık sağlayıcıları ve denetleyicilerinin dikkatini çekmeye başlamıştır. Ancak diğer taraftan ise kanser hastalarında 
ağrı en sık semptom olmanın yanında ileri evre vakalarda ağrı sıklıkla hayat kalitesinin de düşürmektedir. Bu çalışmada rutin biyokimyasal 
parametreler ile opioid dozları arasındaki ilişkiyi aşırı kullanımı önlemek amacıyla araştırdık. 

Metod: 75 ileri veya metastatik evrede kanser hastasını takip ettik. Medikal kayıtlar retrospektif olarak incelendi.

Bulgular: 75 hastanın yaş ortalaması 58(34-80) olup 54 erkek ve 21 hasta kadındı. En sık metastaz yeri 40 (%53) hastada kemik iken, 20 (%26) 
hastada lenf nodu, 10 (%13) hastada karaciğer, ve 7 (%9) hastada beyin idi. Tüm hastalar Comparative Pain Scale (CPS) skorlaması ile takip 
edildi ve ortanca CPS skoru tedavi öncesi 5 (3-9) iken takiplerde anlamlı derecede azalma gösterdi, CPS değeri 2 (0-6), P<0.001. Korelasyon 
analizinde tüm biyokimyasal değerler ile analjezikler dozları ile karşılaştırıldı. Serum laktad dehidrogenaz düzeyleri fentanil dozu arasında 
anlamlı ilişki bulundu (Pearson correlation was 0.33, P=0.003).

Sonuç: Kanser tiplerinden bağımsız olarak artmış serum LDH düzeyleri fentail dozu ve CPS skoru ile anlamlı olarak ilişkili bulunmuştur.

Anahtar Kelimeler Serum laktad dehidrogenaz, ağrı,  opioid, fentanil



Introduction
The increase in prescription opioid abuse has got attention 

from the medical societies, and politicians1. Prescription of the 

amount of opioid drugs increased by 60% over the last deca-

de2, and in 2012, 74%of prescription drug overdose deaths 

(14 800 deaths) were related to opioid analgesics3. On the 

other hand, pain is one of the most common symptoms in 

patients with cancer especially in advanced disease and pain 

usually decreased the quality of life in these populations4. 

The assessment of cancer pain is sometimes very a complex 

undertaking and the evaluation must begin with a history of 

the painful regions and the underlying malignancy. The Brief 

Pain Inventory (BPI) was originally designed for assessing can-

cer-related pain, and is now the most commonly used cancer 

pain assessment instruments as well as visual analog scale5,6. 

But these methods were subjective and did not give any ad-

ditional tangible clue out of patient complaints and physical 

examination. In this study we aimed to investigate the possib-

le correlation with any routine biochemical parameters and 

drugs dosage for cancer related pain to preventing the abuse. 

Material and Methods

A total of 75 locally advanced or metastatic cancer patients 

who had treated and follow up in the oncology clinic. The 

study was conducted in the Recep Tayyip Erdogan University 

School of Medicine between the period of Nov 2013 and Aug 

2014. In the routine follow up all patients pain scale, pain as-

sessments and pain medicines are recording in the outpatient 

clinic prospectively. Our medical records were evaluated and 

informed consents were obtained from the patients.  Inclusion 

criteria’s were diagnosed cancer with pathologic examination, 

in stage with locally advanced or metastatic, having chronic 

cancer related pain. All patients who had cancer related pain 

were treated nonsteroidal anti-inflammatory drugs (NSAID), 

paracetamol, codeine phosphate, tramadol HCL and, fentanyl 

transdermal which were the most common and obtainable 

for clinically used in patients with cancer.  Palliative radiot-

herapy was given as needed according to the patients and 

disease status. Pain management was started with paraceta-

mol or NSAID and then titrated as needed. But most of the 

patients needed combination therapy as NSAID/Paracetamol 

with codeine, tramadol HCL and fentanyl transdermal. These 

combinations were most commonly used drugs in our country 

because health insurance services pay all of these drugs wit-

hout any cost.

Statistical analysis

Data analysis was performed by using Statistical Package for 

Social Sciences (SPSS) version 17 software (SPSS Inc., Chicago, 

IL, USA). For the continuous variables, parametric test condi-

tions were first tested. The Shapiro–Wilk test was used to de-

termine whether the continuous variables were normally dist-

ributed. Descriptive statistics were shown as mean+standard 

deviation or median + IR (minimum– maximum) where app-

ropriate. Degrees of association between continuous variables 

were calculated by Spearman’s correlation analysis. Parame-

ters were considered to be significant if P value was less than 

0.05. 

Results

This study included 75 patients with a mean age of 58(34-80) 

years and there were 54 men and 21 women. The most com-

mon metastatic sites were bone in 40 patients (53%), lymph 

nodes in 20 patients (26%), liver in 10 patients (13%) and 

brain in 7 patients (9%). The cancer types were summarized 

in the figure 1.  The most common cancer types which have 

been treated with opioid drugs were patients with pancreatic, 

gastric, lung and prostate cancer. The general characteristic 

and analgesic dosages of the drugs were presented in the tab-

le 1. In the study population all patients needed combination 

therapy. The combinations were; 57 (76%) of patients rece-

ived tramadol combination (± NSAID/Paracetamol ± Codeine 

P), 45 (60%) patients received fentanyl transdermal combina-

tion (± NSAID/Paracetamol ± Codeine P),and 27 (38%) pati-

ents received tramadol with fentanyl transdermal (± NSAID/

Paracetamol ± Codeine P) combination. All patients followed 

up with Comparative Pain Scale (CPS) and the analgesic do-

sages were adjusted as needed to patients’ complaints. The 

median CPS score was 5 (3-9) before the pain treatment and 

significantly decreased during the follow up period, CPS was 

2 (0-6), P<0.001.

 

In the correlation analyses all baseline biochemical parameters 

and analgesics were analyzed. These parameters were serum 

aspartate aminotransferase (AST), alanine aminotransferase 

(ALT), lactate dehydrogenase (LDH), gamma-glutamyltransfe-
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rase (GGT), alkaline phosphatase (ALP), total bilirubine (T.bil), 

hemoglobine (Hb), platelet count (PLT), and C reactive pro-

tein (CRP). Serum lactate dehydrogenase levels were signifi-

cantly correlated with fentanyl dosage (Pearson correlation 

was 0.33, P=0.003). Also multiple regression analyses were 

significant only in LDH for fentanyl dosage. The regression 

equation was “Fentanyl Dosage” = 22,4 + 0,0161 LDH. In 

addition, the baseline pain scale score were significantly cor-

related with serum LDH levels (Pearson correlation was 0.30, 

P=0.008) as well as fentanyl dosage (Pearson correlation was 

0.49, P=0.0001). Serum LDH levels did not significantly diffe-

rent according to the cancer types (P=0.4)

Discussion

In the current study we found that serum LDH levels were 

significantly correlated fentanyl dosage in a patient with me-

tastatic cancer. Opioids are the cornerstone of treatment for 

cancer pain and  appropriate pain management is a hallmark 

of quality care7. On the other hand, a recent increase in presc-

ription opioid abuse, morbidity, and mortality has transfor-

med the landscape of prescription opioid drugs8, and as a 

result, the regulatory environment is changing, altering presc-

ription and dispensing patterns7,9. The physicians especially 

oncologist and algologists were in the middle of the arrow, 

one head of them our patients quality, and the other head 

was policy concerns. The Brief Pain Inventory (BPI), visual ana-

log scale, comparative pain scale and broad physical examina-

tion are our weapons for assessing cancer-related pain, and 

they are now the most commonly used cancer pain assess-

ment methods5,6. But all of these methods are not adequate 

for the comprehensive assessment of cancer pain and prevent 

to abuse of these drugs. To our knowledge there are no any 

laboratory parameters used in the clinical routine for predict 

cancer pain severity, and also correlated with any analgesic 

drug dosage in patients with cancer. In this study we found 

a significant correlation between the serum LDH levels with 

fentanyl dosage and there was no significant correlation bet-

ween the others analgesics (paracetamol, NSAID, codeine, 

and tramadol HCL). Also serum LDH levels cannot be a unique 

marker to prescript a fentanyl but it may help to physicians 

with the other gold standard clinical parameters and scales, 

because we found a significant correlation with baseline pain 

scale scores and serum LDH levels as well as fentanyl dosage.  

The elevated serum LDH level was accepted as a prognostic 

factor for poor survival in lung cancer, colorectal cancer, head 

and neck cancer, renal cell carcinoma, prostate cancer, and as 

well as hematologic malignancies10,11. 

Table 1. The general characteristic and analgesic dosages of the drugs

Median/Mean IR/ SD

Age,years 54    34-80

ALT, U/L 26    3.4

AST, U/L                                33 4

LDH, U/L 453 98-3417

GGT, U/L 107 16-1144

ALP, U/L 184 21

Calcium, mg/dl 9.1    7.1-15

T.Bil, mg/dl 1.1    0.3-15

Hb,gr/dL 11     1.9

PLT,mm3 271000     14000

CRP, mg/dL 8.4     0.4-29

NSAID, mg/day 850     500-1100

Paracetamol, mg/day 1000     500-1500

Codeine P, mg/day 30      10-60

Tramadol HCL, mg/day 45 0-300

Fentanyl ,mcg/72 hours 30 0-200

Suh et al found that in 93 terminally ill cancer patients, eleva-

ted LDH level (313 IU/L) was confirmed as an unfavorable indi-

cator for survival time (14 vs 27 days). The reduction of pyru-

vate by nicotinamide adenine dinucleotide (NADH) to form 
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Figure 1. Cancer types of the study population.

AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, LDH: Lactate 

dehydrogenase GGT: Gamma-Glutamyltransferase,  ALP: Alkaline phosphatase, 

T.bil: Total bilirubine, Hb: Hemoglobine, PLT: platelet count,  CRP: C reactive prote-

in, NSAID: Nonsteroidal anti-inflammatory drugs, P:Phosphate, HCL: Hydro chlorine.
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lactate is catalyzed by LDH. Serum LDH and lactate are known 

to reflect the tumor burden and invasive potential of tumor12. 

Elevated LDH level caused to decreasing therapy response13.  

Thus, LDH can be accepted as a marker of tumor aggressive-

ness 11.  Serum LDH was produced by many different types of 

cells in the body. Some of the organs have more LDH such as 

the heart, kidney, liver and muscle. Although tissues can have 

elevated LDH, blood levels of the enzyme are usually normal. 

When these tissues are damaged by injury or disease, they 

release more LDH into the bloodstream such as  inflammatory 

conditions, degenerative processes, toxicity or malignanci-

es14-17. In our study we did not find any significant differences 

between the LDH levels and cancer types as well as metastatic 

sites but the major metastatic sites were bone and lymph no-

des in our study and also all patients were in locally advanced 

or metastatic stage. In a retrospective analysis published by 

Cook et al. revealed that 643 patients with bone metastases 

from castration resistant prostate cancer, elevated baseline 

serum LDH levels (>454 U/L) were associated with a nearly 

3-fold increased risk of death18. In another study Browm et al 

showed that LDH levels correlate strongly with survival in pa-

tients with bone metastases from breast cancer and confirms 

the relevance of previously described prognostic factors19. Pre-

venting abuse will always be dependent on the practitioner 

appropriately evaluating whether a patient has risk factors for 

abuse, screening their patients for abuse but sometimes on-

cologists or algologists cannot classify the patients symptoms 

and requirement of pain medicine therefore we needs some 

additional parameters. All these evidences may show that ele-

vated serum LDH levels can be an additional prognostic factor 

for the assessing the intensity of cancer related pain as well 

as a prognostic factor of tumor burden and aggressiveness.

  

Major limitations of this study was limited number of patients 

and oncologic outcomes of the population but our primary 

aim was to find the answer of being there any possible serum 

marker which use in routine clinical practice, can help the pain 

assessment tools?. Also we could not measured plasma fen-

tanyl concentrations. 

In conclusion, regardless of the heterogeneity for cancer 

types, elevated serum LDH levels were significantly correlated 

with fentanyl dosage and baseline CPS score. So we may use 

serum LDH levels to the prescribe fentanyl  for cancer pain in 

addition to the pain assessment tools in clinical practice. 



1. Rauenzahn S, Del Fabbro E. Opioid management of pain: the impact of the 

prescription opioid abuse epidemic. Curr Opin Support Palliat Care 2014; 

8:273-8. 

2. National Institute on Drug Abuse Research Report Series – prescription 

drugs: abuse and addiction. 2011. Available at http://www.drugabuse.gov/ 

sites/default/files/rrprescription.pdf. (Accessed 18 April 2014)

3. Vital signs: overdoses of prescription opioid pain relievers – United 

States,1999–2008. MMWR 2011;60;1487-1492.

4. Kaasa S, Mercadante S, Caraceni A. Cancer pain--progress and ongoing 

issues in Europe. Pain Res Manag 2009; 14:353-355.

5. Daut RL, Cleeland CS, Flanery RC. Development of the Wisconsin Brief 

Pain Questionnaire to assess pain in cancer and other diseases. Pain 1983; 

17:197-210.

6. Wang XS, Cleeland CS. Outcomes measurement in cancer pain. In: Pain 

Management: Evidence, Outcomes, and Quality of Life. A Sourcebook -- 

Wittink HM, Carr DB, eds. London: Elsevier 2008; 361-76.

7. Casty F.E, Wieman M.S, Shusterman N. Current Topics in Opioid Therapy 

for Pain Management: Addressing the Problem of Abuse. Clin Drug Investig 

2013; 33:459–468.

8. US Department of Justice. Promoting pain relief and preventing abuse of 

pain medications: a critical balancing act. 2012. http://www.deadiversion.

usdoj.gov/pubs/advisories/painrelief.pdf. Accessed 6 Apr 2012.

9. Centers for Disease Control and Prevention. Vital signs: overdoses of 

prescription opioid pain relievers—United States, 1999–2008. MMWR 

Wkly. 2011;60(43):1487–92.

10. Atzpodien J, Royston P, Wandert T, Reitz M, and German Cooperative 

Renal Carcinoma Chemo-Immunotherapy Trials Group. Metastatic renal 

carcinoma comprehensive prognostic system. Br J Cancer 2003;88:348–53.

11. Suh SY, Ahn HY. Lactate dehydrogenase as a prognostic factor for survival 

time of terminally ill cancer patients: a preliminary study. Eur J Cancer 

2007;43:1051-9. 

12. Walenta S, Mueller-Klieser WF. Lactate:Mirror and motor of tumor 

malignancy. Semin Radiat Oncol 2004;14: 267–74.

13. Herndon JE, Green MR, Chahinian AP, Corson JM, Suzuki Y, Vogelzang 

NJ. Factors predictive of survival among 337 patients with mesothelioma 

treated between 1984 and 1994 by the cancer and leukemia group B. 

Chest 1998;113:723–31.

14. Butt AA, Michaels S, Greer D, Clark R, Kissinger P, Martin DH. Serum LDH 

level as a clue to the diagnosis of histoplasmosis. AIDS Read 2002;12:317–

21.

15. Quist J, Hill AR. Serum lactate dehydrogenase (LDH) in Pneumocystis carinii 

pneumonia, tuberculosis, and bacterial pneumonia. Chest 1995;108:415–

8.

16. Malbotra P, Sidhu LS, Singh SP. Serum lactate dehydrogenase level in 

various malignancies. Neoplasma 1986;33:641–7.

17. Jin Y, Ye X, Shao L, Lin BC, He CX, Zhang BB, Zhang YP. Serum lactic 

dehydrogenase strongly predicts survival in metastatic nasopharyngeal 

carcinoma treated with palliative chemotherapy. Eur J Cancer 

2013;49:1619-26.

18. Cook RJ, Coleman R, Brown J, Lipton A, Major P, Hei YJ, et al. Markers of 

bone metabolism and survival in men with hormone-refractory metastatic 

prostate cancer. Clin Cancer Res 2006;12:3361–7.

19. Brown JE, Cook RJ, Lipton A, Coleman RE. Serum lactate dehydrogenase is 

prognostic for survival in patients with bone metastases from breast cancer: 

a retrospective analysis in bisphosphonate-treated patients.  Clin Cancer Res 

2012; 15;18:6348-55.

    Kaynaklar

J hum rhythm - June 2016;2(2):78-82 82


