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BACKGROUND: Antihypertensive drugs with favorable metabolic effects are advocated for first-line therapy in hypertensive patients with metabolic/cardiometabolic syndrome (MetS). We compared outcomes by race in hypertensive individuals with and without MetS treated with a thiazide-type diuretic (chlorthalidone), a calcium channel blocker (amlodipine besylate), an alpha-blocker (doxazosin mesylate), or an angiotensin-converting enzyme inhibitor (lisinopril). METHODS: A subgroup analysis of the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT), a randomized, double-blind hypertension treatment trial of 42 418 participants. We defined MetS as hypertension plus at least 2 of the following: fasting serum glucose level of at least 100 mg/dL, body mass index (calculated as weight in kilograms divided by height in meters squared) of at least 30, fasting triglyceride levels of at least 150 mg/dL, and high-density lipoprotein cholesterol levels of less than 40 mg/dL in men or less than 50 mg/dL in women. RESULTS: Significantly higher rates of heart failure were consistent across all treatment comparisons in those with MetS. Relative risks (RRs) were 1.50 (95% confidence interval, 1.18-1.90), 1.49 (1.17-1.90), and 1.88 (1.42-2.47) in black participants and 1.25 (1.06-1.47), 1.20 (1.01-1.41), and 1.82 (1.51-2.19) in nonblack participants for amlodipine, lisinopril, and doxazosin comparisons with chlorthalidone, respectively. Higher rates for combined cardiovascular disease were observed with lisinopril-chlorthalidone (RRs, 1.24 [1.09-1.40] and 1.10 [1.02-1.19], respectively) and doxazosin-chlorthalidone comparisons (RRs, 1.37 [1.19-1.58] and 1.18 [1.08-1.30], respectively) in black and nonblack participants with MetS. Higher rates of stroke were seen in black participants only (RR, 1.37 [1.07-1.76] for the lisinopril-chlorthalidone comparison, and RR, 1.49 [1.09-2.03] for the doxazosin-chlorthalidone comparison). Black patients with MetS also had higher rates of end-stage renal disease (RR, 1.70 [1.13-2.55]) with lisinopril compared with chlorthalidone. CONCLUSIONS: The ALLHAT findings fail to support the preference for calcium channel blockers, alpha-blockers, or angiotensin-converting enzyme inhibitors compared with thiazide-type diuretics in patients with the MetS, despite their more favorable metabolic profiles. This was particularly true for black participants. Trial Registration clinicaltrials.gov Identifier: NCT00000542.
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Secondary: all-cause mortality, fatal and nonfatal stroke, combined CHD (primary outcome, revascularization or hospitalized for angina), and combined CVD (combined CHD, stroke, other treated angina, heart failure {fatal, hospitalized, or treated nonhospitalized], or peripheral arterial disease).

Also looked at fasting glucose, incidence of iDM
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	Adults with metabolic syndrome
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	Outpatient primary care, any
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	FPs, IMs, Endocrinologists, Cardiologists


	Section 5: Review of Secondary Literature [to be completed by the Reviewer]




	5.1 DynaMed excerpts
	

	5.2 DynaMed citation/access date
	http://dynamed101.ebscohost.com/Detail.aspx?id=114476

	5.3 UpToDate excerpts
	

	5.4 UpToDate citation/access date
	

	5.5 PEPID PCP excerpts
	

	5.6 PEPID citation/access data
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	CLINICAL INQUIRY

What is the best treatment for hypertension in African Americans?

Evidence-Based Answer (Pub 2/2007)

   1. In African Americans with hypertension, therapy is best initiated with the low-sodium Dietary Approaches to Stop Hypertension (DASH) diet and a thiazide-type diuretic (strength of recommendation [SOR]: A, based on randomized controlled trials).
          * If the blood pressure goal is not achieved with thiazide monotherapy, a calcium channel blocker, angiotensin-converting enzyme (ACE) inhibitor, angiotensin II receptor blocker (ARB), or a beta-blocker can be added.

          * An initial combination treatment is recommended for patients with systolic blood pressure >15 mm Hg or diastolic blood pressure >10 mm Hg above target (SOR: C, expert opinion).

   2. African Americans have reduced blood pressure responses to monotherapy with beta-blocker, ACE inhibitor, or ARBs when compared to diuretics or calcium channel blockers (SOR: A, randomized controlled trials).

          * However, cardiac and renal indications for prescribing these medications should be equally applied to African American patients (SOR: C, expert opinion).

Evidence Summary

   1. Start therapy with a low-sodium DASH diet and a thiazide diuretic

   2. Three large cohort studies determined that African Americans have a higher prevalence of hypertension and worse cardiovascular and renal outcomes when compared with white Americans.

          * For African American patients, the standard blood pressure goals apply: below 140/90 mm Hg with uncomplicated hypertension and below 130/80 with diabetes or renal disease.(1)

   3. Dietary interventions

          * An RCT compared the effects of consuming the DASH diet (consisting of 4–5 servings of fruit, 4–5 servings of vegetables, 2–3 servings of low-fat dairy per day, and <25% fat) with a typical high-fat control diet among 459 adults with normal or elevated blood pressure.(2)

                o Among 133 patients with hypertension, the DASH diet reduced systolic and diastolic blood pressure by 11.4 mm Hg (97.5% confidence interval [CI], –15.9 to –6.9) and 5.5 mm Hg (97.5% CI, –8.2 to –2.7) respectively when compared with the control diet.

                o Among African Americans with hypertension, the DASH diet was even more beneficial, reducing their systolic and diastolic blood pressure by 13.2 mm Hg and 6.1 mm Hg respectively.(1)

          * Another RCT studied the effect of different levels of dietary sodium in conjunction with the DASH diet.(3) A total of 412 participants were randomly assigned to eat either a control diet or the DASH diet.

                o Within the assigned diet, participants ate foods with high (150 mmol/d), intermediate (100 mmol/d), and low (50 mmol/d) levels of sodium in random order.

                o In this study, low-sodium DASH diet was associated with additional lowering of blood pressure, an effect that was also found to be stronger for African Americans patients than others.(3)

                o When compared with the combination of the control diet and a high level of sodium, the DASH diet and a low level of sodium lowered systolic blood pressure by 11.5 mm Hg for participants with hypertension (12.6 mm Hg for blacks; 9.5 mm Hg for others), and by 7.1 mm Hg for participants without hypertension (7.2 mm Hg for blacks; 6.9 mm Hg for others).(3)

   4. Medical interventions

          * The Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial(4) (ALLHAT) and African American Study of Kidney Disease and Hypertension(5) (AASK) have demonstrated the benefit of blood pressure reduction using specific classes of antihypertensive agents.

          * The ALLHAT trial, a double-blind RCT of 42,448 high-risk hypertensive patients aged >55 years, compared chlorthalidone (a thiazide-type diuretic) with amlodipine (Norvasc), lisinopril (Prinivil, Zestril), or doxazosin (Cardura).

                o In this study, which included 36% African Americans, chlorthalidone, lisinopril, and amlodipine did not differ in preventing major cardiovascular events.

                o However, lisinopril was associated with an increased risk for heart failure (relative risk [RR] for African Americans=1.32; 95% CI, 1.11–1.58) and stroke (RR for African Americans=1.4; 95% CI, 1.17–1.68), and amlodipine was associated with a higher risk of heart failure (RR in African Americans=1.47; 95% CI, 1.24–1.74).

                o Additionally, ACE inhibitor–induced angioedema or cough occurred more frequently among African American patients than white patients.(4)

          * Although a randomized controlled trial(5) and a review of multiple studies(6) demonstrated that African Americans may be less responsive to monotherapy with ACE inhibitors, the AASK trial confirmed that ACE inhibitors can provide significant clinical benefits for African Americans with hypertensive renal disease.

                o AASK, a double-blind RCT of 1094 African American patients with renal insufficiency, compared the effects of an ACE inhibitor (ramipril [Altace]), a dihydropyridine calcium channel blocker (amlodipine), or a beta blocker (metoprolol [Lopressor]) on the progression of hypertensive renal disease.

          * The study showed a 44% relative risk reduction (95% CI, 13%–65%; number needed to treat [NNT]=25) in progression to end-stage renal disease, and a significant decrease in the combined endpoints of glomerular filtration rate events (decrease >50%), end-stage renal disease, and death (decreased by 38%) in the ramipril group compared with the amlodipine group (95% CI, 13%–56%; NNT=56 per patient-year).(5,7)

                o Metoprolol appeared to have intermediate outcomes.(8)

Recommendations from Others

   1. African Americans have less blood pressure response to beta-blockers, ARBs, and ACE inhibitors

   2. Both the International Society on Hypertension in Blacks (ISHIB) guidelines(1) and the JNC 79 recommend therapeutic lifestyle modification that includes DASH diet, dietary sodium restriction, and weight reduction.

          * Both guidelines recognize the importance of thiazide diuretics and recommend its use as first-line therapy or as a part of combination therapy for hypertension among African Americans.

          * They also recommend initiating therapy with 2 agents for blood pressure significantly above target level (20/10 mm Hg above target per JNC 7, 15/10 mm Hg above target per ISHIB).

   3. The ISHIB report emphasizes the need for not overlooking renal protection with an ACE inhibitor for African Americans with renal disease.

          * The American Diabetes Association recommends that all patients with diabetes and hypertension be treated with a regimen that includes either an ACE inhibitor or an ARB.(10)

Clinical Commentary

African Americans respond better to combination ACE inhibitor plus diuretic

Treat African American patients with hypertension according to the Joint National Committee on Prevention, Detection, and Treatment of High blood Pressure (JNC 7) guidelines. These guidelines state that patients with stage 1 hypertension, regardless of race, should be treated with lifestyle modification (to include a low-salt diet and weight loss) for 3 months. If, after a trial of lifestyle modification, these patients still have hypertension, then start diuretic therapy while continuing lifestyle modifications.

If patients present with stage-2 hypertension, started them on a diuretic plus another agent. African American patients do not respond to ACE inhibitor monotherapy well, but do respond to the combination of an ACE inhibitor plus diuretic. If patients, regardless of race, have comorbid conditions that lend themselves to alternate antihypertensive treatment (ie, beta-blocker therapy post–myocardial infarction), then use these therapies first-line.

Clinical Inquiries Methodology
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	5.9 Sermo Comments
	harris55  Family Medicine 
Posted Feb 02, 2008 at 8:09 AM 

I think many of us are using HCTZ first-line anyway in most of our hypertensive pts. due to ALLHAT, cost, and compliance. (Despite the fact that ALLHAT studied hydrodiuril) -- this only adds emphasis to using a diazide first -ine, despite the fact that metabolic syndrome is a somewhat controversial diagnosis. 
  

pleeson  Internal Medicine 
Posted Feb 02, 2008 at 9:47 AM 

This is such old news I think I read it on parchment by the light of a whale oil lamp.

But seriously, since it came out, I use HCTZ as my first line agent.
Rarely more than 12.5, never more than 25 mg daily.
And I still watch for hyponatremia in the elderly when they get an intercurrent illness. 
  

drtrouble  Internal Medicine 
Posted Feb 02, 2008 at 10:26 AM 

ALLHAT used chlorthalidone. basically single dose, greater t 1/2 than HCTZ. HCTZ still concern re: 12.5 v 25 . up to 100 mg effect 
  

BRDOMPH  Family Medicine 
Posted Feb 02, 2008 at 1:59 PM 

I usually start with Lisinopril/HCTZ at the 10/12.5 dose. It seems to work great and its affordable. 
  

famdoc73  Family Medicine 
Posted Feb 02, 2008 at 6:17 PM 

I'm still a LITTLE leery of this . . . the new study was on metabolic syndrome, but in ALLHAT, 11.6% of patients on chlorthalidone developed diabetes, compared with 9.8% on amlodipine, and 8.1% on lisinopril . . . and remember that ALLHAT did not use HCTZ, but chlorthalidone, and that there is controversy about what the equivalent doses of HCTZ and chlorthalidone are. 
  

rurallmd  Family Medicine 
Posted Feb 02, 2008 at 7:23 PM 

Its a tough sell. I use alot of hctz, ironically the exception has been metabolic syndrome patients near diabetes but not yet meeting definition of dm. I have been afraid the little bs increase might bump them over into meeting the dm definition. These are patient with fbs in 110-125 range.
This post has me thinking.
  

hookam1  Family Medicine 
Posted Feb 02, 2008 at 9:52 PM 

JNC 7 still recommends thiazides as 1st line for most all cases unless contraindicated 
  

cdoc42  Family Medicine 
Posted Feb 03, 2008 at 11:40 PM 

Diazoxide is an antihypertensive, antidiuretic used to block insulin activity in insulinomas. It is a benzothiazide derivative, as are the thiazide diuretics. It's mechanism of action is the opposite of the sulfonylureas. 

Is it possible that the antihypertensive effect, and diabetogenic potential, of HCTZ and related thiazides is related to the insulin blockade, which might also explain any similar effects seen in metabolic syndrome patients? 
  

mikekilgore12  Family Medicine 
Edited Feb 07, 2008 at 7:35 PM 

Hctz raises LDL,lowers CoQ10,increases blood sugar,has a negative effect on the entropy of the heart ,promotes dehydration,and hypokalemia. In our legal monitored profesion, think about it. I do not use it. 
  

cdoc42  Family Medicine 
Posted Feb 09, 2008 at 9:42 AM 

Think about it again. You're between a rock and a hard place. If you have an uncontrolled hypertensive who has a stroke and you get sued, can you justify not using a diuretic when evidence-based medicine will argue against you? 
  

mikekilgore12  Family Medicine 
Posted Feb 09, 2008 at 10:50 AM 

So far been able to contol BP without the need of HCTZ but if fluid overloaded use lasix. 
  

cdoc42  Family Medicine 
Posted Feb 10, 2008 at 11:21 AM 

A more potent , but shorter acting diuretic would increase all the negative effects you listed, would it not? 
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	6.1 How well does the study minimize sources of internal bias and maximize internal validity?
	2

(1=extremely well; 4=neutral; 7=extremely poorly)

	6.2 If 6.1 was coded as 4 or below, please describe the potential bias and how it could affect the study results. Specifically, what is the likely direction in which potential sources of internal bias might affect the results?
	

	6.3 Are the results of this study relevant to the health care needs of patients cared for by “full scope” family physicians, general internists, general pediatricians, or general ob/gyns? Are they applicable without significant change in programs or policies such as the organization or financing of practice?
	1

(1=absolutely relevant; 4=neutral; 7=not at all relevant)



	6.4 Please explain your response to item 6.3.
	Highly prevalent syndrome

	6.5 What is the main recommendation for change in practice, if any? Include a description of the change in practice, the indications, and the target population.
	Diuretics should be used as first-line treatment in patients with MetS, contrary to previous recommendations---What are the previous recommendations?? JNC 7?
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Figure 2. Comparisons of amlodipine besylate with chiorthalidone. Data are expressed as hazard ratios (95% confidence intervals) (with event rates [SEs] and
numbers of events given for each drug) by race and metabolic/cardiometabolic syndrome (Mets) status. CHD indicates coronary heart disease:

CV, cardiovascular; CVD, CV disease; and ESRD, end-stage renal disease.
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Figure 3. Comparisons o Iisinopril with chlorthaldone, Dta are expressed as hazard atos (95% confidence nenvals) (event e ] and numbers ofevents
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Figure 4. Comparisons of doxazosin mesylate with chlorthalidone. Data are expressed as hazard ratios (95% confidence intervals) (with event rates [SEs] and
numbers of events given for each drug) by race and metabolic/cardiometabolic syndrome (MetS) status. CHD indicates coronary heart disease

CV, cardiovascular; CVD, CV disease; and ESRD, end-stage renal disease.





