
Summary

Objective: To investigate troponın I and homocysteine in pregnant women with severe and mild preeclampsia. Methods: 43
women with mild and 22 women with severe preeclampsia, and 34 healthy pregnant women were included in the study. Homocys-
teine and troponin levels of the three groups were measured at admission and compared. Results: Mean troponin I levels were 0.005
ng/ml, 0.0116 ng/ml and 0.007 ng/ml in healthy pregnant women and mild and severe preeclampsia, respectively. These results were
similar among the three groups. Homocysteine levels were similar in the mild and severe preeclampsia groups and significantly
higher than in healthy pregnant women. Conclusions: Troponin I levels are not significantly increased in either mild and severe
preeclampsia. Homocysteine increases in preeclampsia, but the severity of preeclampsia is not correlated with homocysteine levels.
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results in reduced activity of the enzyme [10, 11].
Recently, increased homocysteine plasma levels have
been reported to occur in women with preeclampsia [12-
14]. There is a discrepancy in the literature whether
homocysteine levels are related to severity of preeclamp-
sia and if troponin levels increase in all preeclampsia
cases or not.

Material and Methods
The study was composed of 99 women attending Sisli Etfal

Training and Research Hospital 3rd Obsterics and Gynecology
Clinic between June 2008 and December 2008. Three groups
were generated; the first group consisted of 34 normotensive
pregnant women without any pregnancy complications, the
second group consisted of 43 pregnant women with mild
preeclampsia and the third group consisted of 22 pregnant
women with severe preeclampsia. Blood samples were obtained
at admission until delivery from all participants. The diagnosis
of preeclampsia was based on standard criteria as outlined in the
Technical Bulletin from the American College of Obstetrics and
Gynecology on Hypertension in Pregnancy [15]. Women before
24 weeks of gestation and those with known pre-existing
cardiac or renal disease were excluded from the study. Informed
consents on the study were signed by all participants and
approval was obtained from the hospital ethical committee.
Serum cardiac troponin I was measured using the Beckman
Access II immunoassay (Beckman Coulter, Inc., Fullerton, CA)
at the Department of Clinical Biochemistry of our hospital [16].
A lower limit of detection of 0.03 ng/ml is suggested for clini-
cal use. Maternal homocysteine concentrations were measured
using high-performance liquid chromatography with electro-
chemical detection procedures as described previously [17].
The interassay coefficient of variation was 7.2%. All laboratory
assays were performed without knowledge of case or control
status.

Statistical analysis: Comparisons of the demographic factors,
troponin and homocysteine levels of the patients in the different
groups were made using analysis of variance (ANOVA). The

Introduction

It is well known that maternal adaptations of the car-
diovascular system are needed in normal pregnancy. If
pregnancy is complicated with hypertention and/or pro-
teinuria these adaptation mechanisms may fail and result
in myocardial damage [1-3]. 

Troponin I is a constituent of the troponin complex
which regulates the interaction of actin and myosin in stri-
ated muscle. Cardiac troponin I contains an immunologi-
cally distinct N-terminus amino acid chain not expressed
in skeletal isoforms. Cardiac troponin I is released into the
circulation in response to myocardial injury and has been
shown to be one of the most sensitive and specific markers
of myocardial damage both in ischemic and nonischemic
conditions [4, 5]. Population studies suggest that the 98th

percentile lies at 0.03 ng/ml and that 88% of the normal
population have serum cTnI of less than 0.01 ng/ml. In the
setting of acute chest pain cardiac troponin I of > 0.1
ng/ml has been shown to have prognostic significance,
and values above this level are taken as an indicator of sig-
nificant myocardial damage [6].

Homocysteine is a sulfur containing essential amino
acid derived from demethylation of dietary methionine.
Plasma homocysteine levels decrease during pregnancy,
probably due to changes in the renal handling of homo-
cysteine or due to the hormonal changes associated with
pregnancy [7, 8]. Plasma homocysteine concentrations
are closely dependent on vitamin B (folate, vitamins B 6
and B 12, riboflavin) intake [9] and are also affected by
variants of the methylenetetrahydrofolate reductase gene,
particularly the thermolabile 677 C-T variant which
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to increased troponin I. Among the non-cardiac reasons,
end-stage diseases, chemotherapy, renal failure, septic
shock, and ultra-endurance exercises are well known
[22]. 

We designed our study with larger groups defining
preeclampsia as mild and severe forms to make this con-
fusing data in previous studies more clear. Our results are
in accord with Joyal et al. Further we can say that sever-
ity of preeclampsia was not related to troponin I levels.
Nonetheless although statistically not significant, there
was a tendency for a rise in troponin I in mild preeclamp-
sia compared to healthy controls (p = 0.066), but interest-
ingly, troponin I in severe preeclampsia was very similar
with healthy controls. These findings support the theory
of Joyal et al. that an elevated troponin level can not be
solely attributed to inflammatory events of preeclampsia
because it is not correlated with the amount of protein-
uria and nor blood pressure levels. There were no cardiac
or non-cardiac reasons known to elevate troponin I in the
groups in our study. Why then did some of the patients
have increased troponin levels – especially the mild
preeclampsia group? This could be because some of the
patients may be more prone to myocardial injury when
they are exposed to high blood pressure or more prone to
other inflammatory proccesses seen in preeclampsia.

It has been clearly defined by many studies that ele-
vated homocysteine levels are associated with preeclamp-
sia [13, 14, 23]. Some studies even blamed homocysteine
as a causative agent for preeclampsia and the severity of
preeclampsia was associated with the levels of homocys-
teine [24]. According to our study, homocysteine levels
increased in preeclampsia, but severity of disease was not
related with homocysteine serum levels. 

The pathophysiology of hyperhomocysteinemia in vas-
cular disease is still under investigation. Preeclampsia
produces diffuse endothelial dysfunction as evidenced by
increased levels of fibronectin, thrombomodulin,
endothelin and thromboxanes; there is impaired vasodi-
latation [25]. 

Endothelial dysfunction, which is thought to play a role
in the pathophysiology of hyperhomocysteinemia, can be
mediated by oxidative stress. This dysfunctional endothe-
lium may explain the poor cardiovascular outcomes after
years. Is this endothelial damage also responsible for
alterations of troponin levels? We thought the oxidative
stress and dysfunctional endothelium may be the same
etiological factor increasing homocysteine and troponin
levels in severe preeclamptic women in accord with some
studies [18, 20].

Thus we wanted to know if there was any correlation
with troponin levels and homocysteine levels in different
groups. However we could not find any correlation
between homocysteine and troponin I levels (r = 0.34).
Therefore we wanted to find out if this result would also
be reflected in troponin levels and would they correlate?
The relationship between homocysteine and coronary
artery disease/cerebrovascular disease is well known. The
risk of coronary artery disease is seen across a range of
homocysteine levels. Some studies reported that there is

post hoc Tukey test was used to find the differences. Correla-
tion analysis was performed using Pearson’s correlation test (r
= correlarion coefficent). SPSS version 13.0 was used for cal-
culations; p < 0.05 was considered as significant at the 95%
confidence level.

Results

Demographic characteristics of the groups are demon-
strated in Table 1. Mean ages and parity of the pregnant
women were similar among the three groups. Mean ges-
tational weeks at labor were similar in the normotensive
control and mild preeclampsia groups and was signifi-
cantly lower in the severe preeclampsia group (p < 0.05).

Mean troponin I levels were similar among the three
groups. Homocysteine levels were similar in the mild and
severe preeclampsia groups and significantly higher than
the control group (p < 0.05) (Table 2).

No correlation was found between homocysteine and
gestational age (r = 0.17), between troponin I levels and
gestational age (r = 0.15), or between homocysteine and
troponin I levels (r = 0.34).

Discussion and Conclusion

There are a limited number of studies concerning tro-
ponin I levels in preeclampsia in the literature. Several
authors have reported that troponin I levels rise in both
mild and severe preeclampsia [18-20]. One study even
reported that it increases more in the severe form of
preeclampsia [20]. However recently Joyal et al. reported
that preeclampsia was not associated with a rise in tro-
ponin I levels [21]. This discrepancy may be due to small
study groups which consist of patients with illnesses
known to increase troponin I. There are many cardiac and
non-cardiac reasons that can increase troponin I levels
reported in the literature. All cardiac interventions and
any cardiac disease causing myocardial damage may lead

 22 A. Atis, Y. Aydin, E. Başol, N. Göker

Table 1. — Characteristics of the study and control groups.

Mild PE Severe PE Control p

No. 43 22 34 –
Maternal age (yrs) 28.1 ± 5.6 26.5 ± 5.2 27.7 ± 6.5 NS
Parity 1.3 ± 1.6 0.6 ± 0.8 1.0 ± 1.5 NS
GA (days) 266.04 ± 16.5 235.00 ± 20.7 272.87 ± 21.2 < 0.05
Proteinuria (mg/l) 944.5 ± 98.2 8786.8 ± 2306.9 41.3 ± 13.2 < 0.001
Birthweight (g) 3114.2 ± 96.5 2020.8 ± 304 3330.7 ±76.8 < 0.05
Apgar score 7.6 ± 0.4 6.0 ± 1.3 8.7 ± 0.2 < 0.05
PE: preeclampsia; GA: gestational age.

Table 2. — Mean troponin I and homocysteine levels of the
groups.

Troponin I (ng/ml) Homocysteine (μmol/l)

Healthy pregnant women
(control) 0.0050 ± 0.008 6.31 ± 2.33

Mild preeclampsia 0.0116 ± 0.043 8.43 ± 5.20
Severe preeclampsia 0.0070 ± 0.015 9.32 ± 4.45
Significance (p)  NS < 0.001
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a positive association between homocysteine and
ischemic heart disease; for an increase of 5 μmol/l in
homocysteine, the rate of ischemic heart disease risk
increased by 84% [10, 26]. Our not finding any correla-
tion between troponin I and homocysteine levels may be
related with not finding any relation according to sever-
ity of the disease. We could not find any other study that
compared these two levels so further studies are needed.

Lastly, our study was not designed to explain the etio-
logical role of hyperhomocysteine, so we can not
comment as to whether hyperhomocysteine is a causative
agent or not. Whether endothelial damage is the cause or
a result of preeclampsia is also unknown.

References
[1] Duvekot J.J., Peeters L.L.: “Maternal cardiovascular hemody-

namic adaptation to pregnancy”. Obstet. Gynecol. Sum., 1994, 49,
S1.

[2] Lang R.M., Pridjian G., Feldman T., Neumann A., Lindheimer M.,
Borow K.M.: “Left ventricular mechanics in pre-eclampsia”. Am.
Heart. J., 199?, 121, 1768.

[3] Barton J.R., Hiett A.K., O’Connor W.N., Nissen S.E., Greene
J.W.: “Endomyocardial ultrastructural findings in pre-eclampsia”.
Am. J. Obstet. Gynecol., 1991, 165, 389.

[4] Triquier S., Flécheux O., Bullenger M., Castex F.: “Highly specific
immunoassay for cardiac troponin I assessed in noninfarct patients
with chronic renal failure or severe polytrauma”. Clin. Chem.,
1995, 41, 1675.

[5] Apple F.S., Falahati A., Paulson P.R., Miller E.A., Sharkey S.W.:
“Improved detection of minor ischemic myocardial injury with
measurement of serum cardiac troponin I”. Clin. Chem., 1997, 43,
2047.

[6] Panteghini M., Bonora R., Pagani F., Buffoli F., Cuccia C.: “Rapid,
highly sensitive immunoassay for determination of cardiac tro-
ponin I in patients with myocardial cell damage”. Clin. Chem.,
1997, 43, 1464.

[7] Murphy M.M., Scott J.M., McPartlin J.M., Fernandez-Ballart J.D.:
“The pregnancy-related decrease in fasting plasma homocysteine
is not explained by folic acid supplementation, hemodilution, or a
decrease in albumin in a longitudinal study”. Am. J. Clin. Nutr.,
2002, 76, 614.

[8] Powers R.W., Majors A.K., Kerchner L.J., Conrad K.P.: “Renal
handling of homocysteine during normal pregnancy and
preeclampsia”. J. Soc. Gynecol. Investig., 2004, 11, 45.

[9] de la Calle M., Usandizaga R., Sancha M., Magdaleno F., Herranz
A., Cabrillo E.: “Homocysteine, folic acid and B-group vitamins
in obstetrics and gynaecology”. Eur. J. Obstet. Gynecol. Reprod.
Biol., 2003, 107, 125.

[10] Frosst P., Blom H.J., Milos R., Goyette P., Sheppard C.A.,
Matthews R.G. et al.: “A candidate genetic risk factor for vascular
disease: a common mutation in methylenetetrahydrofolate reduc-
tase”. Nat. Genet., 1995, 10, 111.

[11] Raijmakers M.T., Zusterzeel P.L., Steegers E.A., Peters W.H.:
“Hyperhomocysteinaemia: a risk factor for pre-eclampsia?”. Eur.
J. Obstet. Gynecol. Reprod. Biol., 2001, 95, 226.

[12] Dekker G.A., de Vries J.I., Doelitzsch P.M., Huijgens P.C., von
Blomberg B.M., Jakobs C., van Geijn H.P.: “Underlying disorders
associated with severe early-onset preeclampsia”. Am. J. Obstet.
Gynecol., 1995, 173, 1042.

[13] Rajkovic A., Catalano P.M., Malinow R.M.: “Elevated
homocyst(e)ine levels with preeclampsia”. Obstet. Gynecol., 1997,
90, 168.

[14] Powers R.W., Evans R.W., Ness R.B., Crombleholme W.R.,
Roberts J.M.: “Homocysteine and cellular fibronectin are
increased in preeclampsia, not in transient hypertension of preg-
nancy”. Hypertens. Preg., 2001, 20, 69.

[15] American College of Obstetrics and Gynecology. Hypertension in
pregnancy. The College; ACOG Tech Bull., 219, 1996.

[16] Christenson R.H., Apple F.S., Morgan D.L., Alonsozana G.L.,
Mascotti K., Olson M. et al.: “Cardiac troponin I measurement
with the ACCESS immunoassay system: analytical and clinical
performance characteristics”. Clin. Chem., 1998, 44, 52.

[17] Malinow R.M., Sexton G., Averbuch M., Grossman, Wilson D.,
Upson B.: “Homocyst(e)-inemia in daily practice: Levels in coro-
nary artery disease”. Coron. Artery Dis., 1990, 1, 215.

[18] Fleming S.M., O’Gorman T., Finn J., Grimes H., Daly K., Morri-
son J.J.: “Cardiac troponin I in pre-eclampsia and gestational
hypertension”. Br. J. Obstet. Gynaecol., 2000, 107, 1417.

[19] Atalay C., Erden G., Turhan T., Yıldıran G., Saracoglu F., Koca Y.:
“The effect of magnesium sulfate treatment on serum cardiac tro-
phonin I levels in preeclamptic women”. Acta Obstet. Gynecol.,
2005, 84, 617.

[20] Yang X.F., Lu D.H., Wang Z.P., He J., Wang H.Z., Dong M.Y.:
“Changes of cardiotrophin I and cystatin C in preeclampsia and
clinical significance thereof”. Zhonghua Yi Xue Za Zhi., 2006, 86,
3190.

[21] Joyal D., Leya F., Koh M., Besinger R., Ramana R., Kahn S. et
al.: “Troponin I levels in patients with preeclampsia”. Am. J. Med.,
2007, 120, 819e13-.

[22] Ammann P., Pfisterer M., Fehr T., Rickli H.: “Raised cardiac tro-
ponins”. BMJ, 2004, 328, 1028.

[23] Qusada E.V., Vilaseca M.A., Lailla J.M.: “Plasma total homocys-
teine in uncomplicated pregnancy and preeclampsia”. Eur. J.
Obstet. Gynecol. Reprod. Biol., 2003, 108, 45.

[24] Singh U., Gupta H.P., Singh R.K., Shukla M., Singh R., Mehrotra
S.S., Prasad S.: “A study of changes in homocysteine levels during
normal pregnancy and preeclampsa”. J. Indian Med. Assoc., 2008,
106, 503.

[25] Friedman S.A., Schiff E., Emeis J.J., Dekker G.A., Sibai B.M.:
“Biochemical correboration of endothelial involvement in severe
preeclampsia”. Am. J. Obstet. Gynecol., 1995, 172, 202.

[26] Funai E.F., Friedlander Y., Paltiel O., Tiram E., Xue X., Deutsch
L., Harlap S.: “Long-term mortality after preeclampsia”. Epidemi-
ology, 2005, 16, 206.

Address reprint requests to:
A. ATIS, M.D. 
Atakent Mah.Soyak Olimpiakent Sitesi
D:12 Blok d:31, Kucukcekmece
34303 Istanbul (Turkey) 
e-mail: alevatis@mynet.com


