G-protein-coupled receptor kinase activity in human heart failure: Effects of β-adrenoceptor blockade 
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Abstract

Objectives

In human end-stage heart failure as well as in experimental animal models of heart failure, G-protein-coupled receptor kinase activity (GRK) is increased while β-adrenoceptor responsiveness is diminished. In animal studies, β-adrenoceptor blockers reverse the GRK-mediated desensitization and down-regulation of myocardial β-adrenoceptors. The aim of this study was to investigate whether alterations in GRK activity are an early or late accompaniment of human heart failure and whether also in humans β-adrenoceptor blocker treatment is able to influence myocardial GRK activity. 

Methods

We assessed in right atria, obtained from patients at different stages of heart failure, treated with or not treated with β-adrenoceptor blockers, and in the four chambers of explanted hearts, obtained from patients with end-stage heart failure, β-adrenoceptor density (by (-)-[125I]-iodocyanopindolol binding) and GRK activity (by an in vitro rhodopsin phosphorylation assay). 

Results

With increasing severity of heart failure, plasma noradrenaline levels increased while myocardial β-adrenoceptor density decreased with a maximum in GRK activity in end-stage heart failure. However, in relation to the progression of heart failure, we found that GRK activity transiently increased at an early stage of heart failure (NYHA I and II) but decreased back to control values in patients at NYHA III and IV. β-Adrenoceptor blockers were able to reduce the early increase in GRK activity at NYHA I and II to control levels, whereas in those patients who did not have increased GRK activity (NYHA III and IV), they had only a marginal effect. 

Conclusion

According to our results, an increase in GRK activity is an early and transient event in the course of heart failure that can be prevented by β-adrenoceptor blocker treatment. 

Simple blood test gives heart failure clue
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Measuring levels of G protein-coupled receptor kinase-2 (GRK2) in circulating lymphocytes is a reliable surrogate for determining concentrations in the myocardium, thus giving an indication of the severity of heart failure (HF), US and Italian scientists have discovered. 

"We can track levels of this kinase with a simple blood test," explained lead researcher Walter Koch, from Thomas Jefferson University Hospital in Philadelphia, Pennsylvania. "It appears that, consistent with the numerous animal studies we have done, when GRK2 is elevated in the blood, patients have more severe HF." 

GRK2 regulates beta-adrenergic receptors (beta-AR) in the heart, and expression of GRK2 is raised in patients with HF. However, the relevance of beta-AR signaling in the natural history and pathogenesis of HF is unknown. 

The team therefore took myocardial biopsies from 24 failing human hearts taken from people undergoing heart transplant. Blood samples were also taken from 55 patients who had cardiovascular disease that threatened their survival. Samples of the right atrium were taken from 10 of these patients who underwent elective cardiac surgery. 

The biopsy samples taken from explanted human hearts revealed that GRK2 activity was inversely correlated with beta-AR-mediated cyclic adenosine monophosphate (cAMP) production, while further analysis showed that GRK2 activity and beta-AR density combined to regulate catecholamine-sensitive cAMP. 

Crucially, the blood samples confirmed that there was a direct correlation between myocardial and lymphocytic GRK2 activity. When lymphocyte GRK2 activity was determined in HF patients with a range of ejection fractions (EFs), it was found that GRK2 activity was significantly higher in those with lower EFs than other patients, and increased with increasing New York Heart Association class. 

The team writes in the European Heart Journal: "Further clinical studies will be required to determine the biomarker activity of lymphocyte GRK2 in HF or [whether] the changes in GRK2 levels can be used to monitor the effects of adrenergic blocking agents in HF, which may better define the relationship between lymphocyte GRK2 activity and myocardial adrenergic responsiveness." 

In an accompanying editorial, Stephen Liggett, from the University of Cincinnati College of Medicine, Ohio, says: "Taken together, knowing the levels of GRK expression in the heart may be predictive of the 'status' of beta-AR desensitization, the remodeling imposed by GRK-mediated beta-arrestin signaling, and other biochemical abnormalities in HF."
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Steineck G, Kelly WK, Mazumdar M, Vlamis V, Schwartz M, Scher HI.

Department of Medicine, Memorial Sloan-Kettering Cancer Center, New York, NY 10021, USA.

OBJECTIVES. In multivariable analysis, post-therapy change in prostate-specific antigen (PSA) was shown to be the most significant factor predictive of survival in patients with androgen-independent prostate cancer. To refine the model, we studied the patterns of change in acid phosphatase, alkaline phosphatase, and lactate dehydrogenase after treatment. METHODS. One hundred seven patients with androgen-independent prostate cancer treated on seven different protocols in Memorial Sloan-Kettering Cancer Center were evaluated. For tumor-specific (acid phosphatase and PSA) and nontumor-specific (alkaline phosphatase and lactate dehydrogenase) enzymes, a minimum 50% or 80% decrease from baseline documented on three separate occasions a minimum of 6 weeks apart was required to categorize a patient as having a decline. RESULTS. Nineteen patients (18%) had either a 50% decline in acid phosphatase or PSA, of whom 13 (68%) had a decline of both markers. Six (32%) patients showed discordance between the two parameters. Declines in PSA level typically preceded declines in acid phosphatase levels. The median survival of patients showing declines in both markers exceeded that of patients showing declines in PSA alone by 1 year. Although baseline measurements of alkaline phosphatase or lactate dehydrogenase did add additional prognostic information, post-therapy changes did not. CONCLUSIONS. Post-therapy declines in PSA and acid phosphatase represent reproducible endpoints for clinical trials in androgen-independent disease. The requirement of a repeated and parallel decline in both markers may improve the results observed by monitoring declines in PSA alone. Monitoring the two parameters may allow the development of models that can be used as surrogate endpoints for response and survival in a disease in which reproducible measurements of response are lacking.
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Prostate Acid Phosphatase PAP Test
	

	The PAP test is another blood test, like PSA, that used to be used to screen for prostate cancer. It has been replaced by the PSA test, and is no longer used much. It measures acid phosphatases, a group of enzymes that are found in the highest concentration in the prostate but are also found in other tissues. Different assays have been attempted to make the test more specific to prostate cancer, but the test has never been improved much. 

Problems with PAP measurements, compared to PSA, are the following: 

1. PAP levels fluctuate more over the course of a day; PAP is less stable than PSA. 

2. It is affected more by prostate manipulation, resulting in more false-positive tests. 

3. Sensitivity is much less than PSA; there are more false negatives. 

Because of these problems, PAP is no longer used for screening. PSA with DRE has a much higher prognostic value. PAP may be helpful, however, in estimating the risk of a tumor spreading outside the gland—the greater the PAP level, the greater the risk for having advanced disease.
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Prostate specific antigen and prostatic acid phosphatase measurements for the follow-up of patients with prostate cancer 

EA Mortarelli 
The clinical application of 84 prostate specific antigen (PSA) and prostatic acid phosphatase (PAP) measurements for the follow-up of 36 patients with treated prostate cancer was retrospectively examined by case study. Clinicians use several risk markers including serum levels of PSA and PAP to monitor prostate cancer progression or stability. These results of PAP and PSA tests were either utilized during the patient's clinical assessment or they were disregarded. In either case, the results would support or counter the physician's clinical decision for patient management. After predictive value analysis it was concluded that measurement of PSA alone is more useful than parallel measurements of PSA and PAP, when utilized together with standard criteria for assessing treated prostate cancer patients. 



SERUM LEVELS OF TOTAL ACID PHOSPHATASE, PROSTATIC ACID
PHOSPHATASE, TOTAL AND FREE PROSTATE-SPECIFIC
ANTIGEN IN PATIENTS WITHIN CHRONIC HEMODIALYSIS PROGRAM
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Department of Urology, School of Medicine, Celal Bayar University, Manisa, Turkey
ABSTRACT
     Objective: To investigate the effect of terminal renal failure with chronic hemodialysis on prostatic disease markers [total acid phosphatase (TAP), prostatic acid phosphatase (PAP), prostate-specific antigen (PSA) and free prostate-specific antigen (fPSA)].
     Patients and Method: Total acid phosphatase (TAP), prostatic acid phosphatase (PAP), prostate-specific antigen (PSA) and free prostate-specific antigen (fPSA) were measured in 28 patients over 40 years of age on terminal renal failure with chronic hemodialysis. Correlation was calculated between the dialysis duration and prostatic disease marker levels.
     Results: There was no evidence of artefactual elevation of prostatic disease markers. TAP, PAP, PSA and fPSA levels were in the normal range in all of the patients. However, PSA and fPSA levels decreased as the dialysis duration increased.
     Conclusion: Prostatic disease markers were useful in the routine screening of men receiving long-term dialysis, but the clinicians should be on alert when the dialysis duration increases.
Key Words: prostate; cancer; prostatic markers; hemodialysis
Braz J Urol, 27: 133-135, 2001
INTRODUCTION
     Serum concentrations of total acid phosphatase (TAP), prostatic acid phosphatase (PAP), prostate-specific antigen (PSA) and free prostate-specific antigene (fPSA) are commonly used as a marker of prostatic disease. PSA is a 33000-dalton glycoprotein and as many other glycoproteins are know to accumulate in end-stage renal failure this might possibly cause on artefactual increase in prostatic disease markers, with a high incidence of false positive results in patients with renal insufficiency. 
     Kidney and liver may play a role in the elimination of free PSA (f-PSA) from blood stream. Kiliç et al. also demonstrated that a limited liver reserve is sufficient to maintain serum f-PSA and total PSA (t-PSA) levels within normal ranges (1). 
     Previous studies have shown that PSA is not eliminated by hemodialysis and others note that PSA levels increased after dialysis (2,3). The purpose of this study was to evaluate hemodialysis have any effect on prostatic disease markers such as PSA, fPSA, TAP, PAP and to determine the effect of dialysis duration upon those markers which has never been discussed in the literature.
     We have therefore, addressed this question by measuring prostatic markers in patients receiving long-term dialysis.
MATERIAL AND METHODS
     Twenty-eight patients on chronic hemodialysis were included in the study. Patients were all men over 40 years of age (mean 55, range 41-69). Lower urinary tract symptoms were evaluated in all patients and controls. Besides, urine analysis and digital rectal examination were performed . Transrectal ultrasound examination was done in men with t-PSA values greater than 4 ng/ml (Toshiba, Tosbee, 7.5 mhz transrectally probe). Men with lower urinary tract symptoms, urinary tract infections and suspicious digital rectal examination were excluded from the study.
     Mean dialysis time for all patients 3.2 years (range 6 month -18 years). The patients daily urinary output ranged between 100 and 700 ml. A low-flux capillary dialyzer with cellulose diacetate membrane was used and hemodialysis was performed in 3 session per week. Blood and dialysate flow rates were 250-300 and 500 ml/min, respectively. According to duration of dialysis, all patients were divided in to three group. Group I was 0-2 years, group II was 2-4 years, group III was 4 years and over.
     Serum prostatic markers were measured immediately before hemodialysis; serum PSA and free PSA levels were measured by chemiluminescent enzyme immunoassay by using Immulite Analyzer (DPC, Diagnostic Product Corporation, USA). Normal range total PSA 0-4 ng/ml, free PSA 0.1-0.25 ng/ml. Serum TAP and PAP levels were determined by enzymatic colorimetric methods (p-Nitrophenylphosphate, L-Tartarate; Pointine Scientific Inc., USA) on a TARGA 3000 autoanalyzer (Italy). Normal range of serum TAP 2.5- 11.7 U/L, serum PAP 0.2-3.5 U/L. Data were analyzed with Spearman correlation test.
RESULTS
     TAP [mean 3.4 U/L,(normal: 2.5-11.7 U/L)], PAP [mean 1.7 U/L (normal: 0.2-3.5 U/L)], t-PSA [mean 1.13 ng/ml (normal: 0-4 ng/ml)] and f-PSA [mean 0.17 ng/ml (normal: 0.1-0.25 ng/ml)] levels were in the normal range in all of the patients. Table-1 summarizes the prostatic disease markers values in age-matched groups.There was no significance difference among the age groups in terms of prostatic disease markers.
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     Total dialysis duration showed a negative correlation with serum PSA and fPSA levels (r: -0.49, p < 0.01 and r: -0.40, p < 0.04).
     PSA and fPSA levels decreased as the dialysis duration increased in patients receiving long-term dialysis (Table-2).
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DISCUSSION
     Prostate-specific antigen is a serine protease produced by both benign and malignant prostatic epithelium and widely used as a clinical maker of prostate cancer (4,5). PSA is more sensitive than total acid phosphatase and prostatic acid phosphatase in the detection of prostate cancer and, therefore, will be more useful in monitoring responses and recurrence after therapy.
     It has been well recognised that serum PSA corelated with advancing patient age. Oesterling et al. (6) and Dalkin et al. (7) have recommended adjustment of the upper normal limit of serum PSA for advancing age.
     Tumor markers play an important role in the assessment of patients with some types of malignant disease. The effects of several disease on the PSA have been studied in the recent years. Several investigators have compared pre and post dialysis serum total PSA, free PSA and free/total PSA ratio.
     Kabalin showed that there was no detectable PSA in the urine obtained from the renal pelvis. They have assessed that the serum level of total PSA was not changed after hemodialysis significantly (8). Danýþman et al. in their series; observed that serum tPSa and fPSA levels did not significantly change after hemodialysis (9). 66% of men undergoing renal transplantation were over 40 years of age and 10% of the patients with chronic renal disease were over 60 years of age (10). It is likely that some of these patients will develop prostatic disease. Comparisons among age-matched patients had no significant differences in the mean PSA levels. 
     In this present study, no evidence of prostatic cancer has developed in these patients over 40 years of age with end stage renal failure. The measurement of prostatic markers used were in the normal range. These findings indicated that neither renal impairment nor chronic hemodialysis cause a artefactual elevation of prostatic disease markers.
     The effects of total dialysis duration on prostatic disease markers have not been studied before in the literature, tPSA and fPSA levels decreased as the dialysis duration increased in patients receiving long term hemodialysis.
     In our study it is speculated that this negative correlation may cause some delay in the diagnosis of prostate cancer. However long term follow-up and pathologically confirmed studies are needed to clarify the duration of hemodialysis on tumor markers of the patients with prostate cancer.
     In conclusion tPSA, fPSA, TAP and PAP can be used to screen patients on dialysis, althoug they should be used with caution in the diagnosis of prostate cancer in long term chronic hemodialysis patients.
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