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	 Elevated	troponin	but	no	
CVD:	What’s	the	prognosis?

EvidEncE-basEd answEr

A	 patients with elevated 
 troponin levels	 and	 chronic	 re-
nal	 disease,	 pulmonary	 hypertension,	
pulmonary	embolism,	chronic	obstructive	
pulmonary	 disease,	 sepsis,	 or	 acute	 isch-
emic	 stroke	 have	 a	 2-	 to	 5-fold	 increased	

risk	of	death,	even	in	the	absence	of	known	
cardiovascular	disease	(TABLE)1-6	(strength	
of	 recommendation:	 B,	 meta-analysis,	
multiple	prospective	and	retrospective	ob-
servational	studies.)

Evidence summary
To	investigate	the	prognostic	value	of	 tropo-
nin	 on	 overall	 mortality,	 a	 multicenter	 pro-
spective	study	followed	847	patients	18	years	
and	older	(mean	age	59	years)	with	end-stage	
renal	 disease	 whose	 troponin	 T	 levels	 were	
measured	3	months	from	the	start	of	perito-
neal	dialysis	or	hemodialysis	until	transplan-
tation	 or	 death.1	 At	 enrollment,	 566	 patients	
had	a	troponin	level	of	≤0.04	ng/dL,	188	had	
a	 value	 between	 0.05	 and	 0.10	 ng/dL,	 and		
93	had	a	level	of	more	than	0.10	ng/dL.	

Using	 Cox	 regression,	 patients	 whose	
troponin	 levels	 were	 more	 than	 0.10	 ng/dL	
had	 an	 increased	 hazard	 ratio	 (HR)	 for	 all-
cause	 mortality	 of	 2.2	 (95%	 confidence	 in-
terval	 [CI],	 1.7-2.8)	 compared	 with	 patients	
who	 had	 levels	 ≤0.04	 ng/dL.	 Cardiovascular	
mortality	 also	 was	 higher	 (HR=1.9;	 95%	 CI,	
0.9-3.7)	 with	 troponin	 elevations,	 but	 didn’t	
reach	 statistical	 significance.	 Investigators	
found	no	significant	differences	 in	mortality	
risk	between	patients	on	peritoneal	or	hemo-
dialysis,	patients	with	or	without	a	history	of	
acute	myocardial	infarction,	or	patients	who	
suffered	cerebrovascular	accidents.	

Elevated troponin raises risk of death  
5-fold in pulmonary embolism patients
A	 meta-analysis	 of	 20	 trials	 with	 a	 total	 of	
1985	 patients	 assessed	 the	 prognostic	 val-

ue	 of	 troponin	 for	 short-term	 mortality	 in	
patients	 admitted	 with	 acute	 pulmonary	
embolism.2	 Sixteen	 studies	 (1527	 patients)	
were	 prospective	 trials	 and	 the	 remainder		
(458	 patients)	 were	 retrospective	 trials.	 In-
vestigators	 obtained	 troponin	 levels	 for	
all	 patients	 at	 admission.	 They	 used	 sev-
eral	 different	 troponin	 assays	 (both	 I	 and	
T),	 but	 most	 of	 the	 studies	 used	 the	 assay	
manufacturers’	 cutoff	 points	 (exceeding	 the		
99th	percentile).	

High	 troponin	 levels	 were	 associated	
with	 a	 5-fold	 increased	 risk	 of	 short-term	
death,	 defined	 as	 in-hospital	 death	 up	 to		
30	days	after	discharge	(19.7%	with	elevated	
troponin	vs	3.7%	with	normal	troponin;	odds	
ratio	[OR]=5.24;	95%	CI,	3.3-8.4).	

increased risk of death among those 
with pulmonary hypertension, COPD
A	 prospective	 single-center	 study	 of	 56	 pa-
tients	with	chronic	pulmonary	hypertension	
found	that	 the	14%	of	 those	whose	troponin	
T	 was	 elevated	 (≥0.01	 ng/mL)	 had	 a	 lower	
survival	rate	than	the	other	patients.	Patients	
who	either	had	a	positive	troponin	on	initial	
assessment	or	developed	troponin	elevation	
within	the	2-year	follow-up	period	had	a	cu-
mulative	24-month	survival	rate	of	29%,	com-
pared	with	81%	for	their	troponin	T-negative	
counterparts	(P=.001).3	
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In	a	retrospective	single-center	observa-
tional	study	of	396	patients	hospitalized	from	
2000	 to	 2003	 for	 an	 exacerbation	 of	 chronic	
obstructive	pulmonary	disease	and	followed	
until	 2005,	 troponin	 T	 levels	 ≥0.04	 ng/mL	
within	24	hours	of	admission	were	associated	
with	increased	all-cause	mortality	(HR=1.64;	
95%	CI,	1.15-2.34;	P=.006).4	

 Elevated troponin i is an independent 
predictor of mortality in severe sepsis
A	double-blind,	placebo-controlled,	phase	3	
trial	 evaluated	 the	 effect	 of	 drotrecogin	 alfa	
(activated)—withdrawn	 from	 the	 market	 in	
2011—on	 survival	 of	 patients	 with	 severe	
sepsis.5	Investigators	used	positive	troponin	I	
levels	 (≥0.06	ng/mL)	as	a	prognostic	 indica-
tor	of	mortality.	Patients	who	were	troponin-
positive	 had	 a	 28-day	 mortality	 rate	 of	 32%,	
compared	with	14%	in	the	troponin-negative	
group	(P<.0001).	

A	 bias	 of	 this	 study	 is	 that	 the	 patients	
with	 positive	 troponin	 levels	 tended	 to	 be	
older	 and	 more	 critically	 ill.	 However,	 in	 a	
multivariate	model,	troponin	I	still	remained	
an	independent	predictor	of	mortality.

Elevated troponin predicts increased 
death risk in up to 20% of stroke patients
A	 systematic	 review	 of	 15	 trials	 with	 a	 total	
of	 2901	 patients	 evaluated	 the	 relationship	
between	 troponin	 levels	 and	 stroke.6	 Inves-
tigators	 assessed	 the	 prevalence	 of	 elevated	
troponin	 in	 acute	 stroke	 patients,	 the	 asso-
ciation	of	elevated	troponin	levels	with	elec-
trocardiographic	 changes,	 and	 the	 overall	
morbidity	and	mortality	associated	with	tro-
ponin	levels.	Thirteen	of	the	15	studies	used	a	

troponin	T	or	I	level	obtained	within	72	hours	
of	admission	and	a	cut-off	level	of	0.1	ng/mL.	
The	remaining	2	studies	used	troponin	I	cut-
off	levels	>0.2	and	0.4	ng/mL.	

Overall,	 18%	 of	 acute	 stroke	 patients	
had	elevated	troponin	levels.	Studies	that	ex-
cluded	 patients	 with	 known	 cardiac	 disease	
had	 a	 lower	 prevalence	 of	 elevated	 levels		
(10%	vs	22%).	Patients	with	elevated	troponin	
levels	had	an	associated	overall	increased	risk	
of	 death	 (OR=2.9;	 95%	 CI,	 1.7-4.8)	 and	 were		
3	 times	more	 likely	 to	have	 ischemic	chang-
es	 on	 electrocardiogram	 (OR=3.0;	 95%	 CI,		
1.5-6.2).	Investigators	concluded	that	elevat-
ed	 troponin	 levels	 occur	 in	 as	 many	 as	 one	
in	 5	 patients	 and	 are	 associated	 with	 an	 in-
creased	risk	of	death.

Troponin	elevations	may	be	observed	in	
congestive	 heart	 failure,	 chest	 wall	 trauma,	
cardioversion/defibrillator	 shocks,	 rhabdo-
myolysis,	 and	 ultra-endurance	 activities.7	
However,	 this	 analysis	 didn’t	 address	 prog-
nostic	implications	of	elevated	troponins.

Recommendations 
No	 recommendation	 exists	 for	 biochemical	
testing	 of	 troponins	 in	 various	 medical	 con-
ditions	 except	 in	 the	 presence	 of	 signs	 and	
symptoms	 consistent	 with	 acute	 coronary	
syndrome.	The	American	College	of	Cardiol-
ogy	and	American	Heart	Association	recom-
mend	routine	testing	of	cardiac	troponins	in	
patients	 hospitalized	 for	 worsening	 conges-
tive	heart	failure	symptoms.8	

The	European	Society	of	Cardiology	rec-
ommends	 measuring	 troponin	 levels	 to	 fur-
ther	 stratify	 risk	 in	 non-high-risk	 patients	

TABLE

Elevated	troponin	and	mortality	risk	by	disease

disease Risk (95% cI)

chronic renal failure hR 2.2 (1.7-2.8)1

Pulmonary embolus oR 5.2 (3.3-8.4)2

Pulmonary hypertension hR 4.9 (1.2-20.3)3

chronic obstructive pulmonary disease hR 1.6 (1.2-2.3)4

Sepsis oR 2.0 (1.2-3.5)5

cerebrovascular accident oR 2.9 (1.7-4.8)6

cI, confidence interval; hR, hazard ratio; oR, odds ratio.
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information	 about	 managing	 missed	 doses;	
and	has	high	consumer	ratings.		The	Contra-
ceptive	 Pill	 has	 similar	 features,	 although	 it	
has	 fewer	 reminder	 options	 and	 is	 available	
in	fewer	languages	than	myPill.

We	urge	providers	caring	 for	adolescents	
to	stay	abreast	of	contraceptive	reminder	apps	
and	 to	 discuss	 them	 during	 counseling	 ses-
sions.		Given	the	prevalence	of	smartphone	use	
among	 adolescents,	 these	 apps	 have	 the	 po-
tential	to	improve	contraceptive	consistency.	

Diana n. Carvajal, MD, MPH; Mindy R. Brittner, MD; 
Susan E. Rubin, MD, MPH 

Bronx, NY  
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Too little training  
in acute care 
I	 read	 Dr.	 Hickner’s	
editorial,	 “Have	 fam-
ily	 physicians	 aban-
doned	 acute	 care?”		
(J Fam Pract.	62;7:333)	
shortly	 after	 graduat-
ing	 from	 residency	
and	starting	my	job	as	
a	full-spectrum	family	
physician	 at	 a	 feder-
ally	 qualified	 health	
center,	 and	 it	 really	
resonated	with	me.	

In	 the	 residency	 program,	 we	 managed	
many	 patients	 with	 chronic	 conditions.	 But	
they	 tended	 to	 use	 the	 emergency	 depart-
ment	 or	 urgent	 care	 for	 acute	 conditions,	 at	
least	 in	 part	 because	 we	 could	 never	 figure	
out	a	way	to	offer	extended	hours.	

Now	I	see	many	acute	care	patients,	es-
pecially	among	the	uninsured.	 	 I’ve	come	to	
see	that	my	residency	training	was	a	bit	weak	
in	this	area,	but	I’m	learning	on	the	job.	I’ve	
discovered	 that	 chronic	 conditions	 tend	 not	
to	improve	without	first	addressing	the	things	
the	patient	acutely	cares	about.

 
Dan Krebs, MD 

Tacoma, Wash
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