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The impactof route of anesthesia on maternal AR
and fetal ischemia modified albumin levels at
(esarean section: a prospective randomized study
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Ischemia Modified Albumin (IMA)

* During ischemia, N-terminus of albumin is
altered; probably due to free-radical damage.

* This damage results with a new albumin which

can not bi

Ischemia
Modified
Albumin

COBALTI.




All Ischemia Some Ischemia, some Necrosis All Necrosis
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Kinetic release of Ischemia modified albumin (IMA, dotted line) and other cardiac
markers, cardiac troponin (cTn, solid line) and natriuretic peptide (NTproBNP, dashed line)
[bottom panel], in relation to extent and timing of tissue damage [top panel].

D.C. Gaze, Biomarkers of Cardiac Ischemia
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Laboratory Medicine
Update on Cardiac Biomarkers
Eileen Carreiro-Lewandowski, MS, CLS(NCA) | Disclosures
Lab Med. 2006:37(10):598-605.
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Markers of Ischemia

Introduction
Early Markers of Cardiac To date, only ischemia modified albumin (IMA) is approved by the
Biomarkers for Risk FDA, using the albumin cobalt binding test (ACB), for assessment ¢

Stratification in Cases of
Suspected ACS

myocardial ischemia. It was determined that an alteration in the N-

terminus end of human serum albumin (HSA) occurs to a greater

Intermediate/Late Markers of
Necrosis

extent in patients experiencing ischemia. This damage is most likely

due to damage caused by oxidative free radicals prevalent during
Ischemic events, and as a result, HSA demonstrates altered binding

Heart Failure
Inflammatory Markers

of trace metals resulting in IMA. There are 2 forms of IMA one in

» Markers of Ischemia which HSA binds mostly copper, and a second form in which the

feren

damage to the N-terminus prevents metal binding. Patients without/




IMA Measurement?

Non ischemic Sample Ischemic Sample

Albumin Cobalt Binding (ACB)

assay:

A known amount of CoCl, is
added to a serum sample.

DTT is added which binds
unbound Co**causing a
colorimetric change read
spectrophotometrically.

/

HSA with
Co™ at the
N-terminus

Unbound Cobalt Ischemia modified Albumin




High IMA levels

Carbon monoxide
poisoning

Congestive cardiac failure
Chronic kidney disease
Deep vein thrombosis
Diabetes Mellitus
Hypercholesterolemia
Intermittent claudication
Ischemic bowel

Liver cirrhosis

Neural tube defects

Pleural effusion

Po
Po
Pu

ycystic ovary syndrome
ycythemia vera
monary embolism

Skeletal muscle ischemia
Stroke

B-thalassemia

Testicular torsion
Obesity

Gaze DC, Biomarkers of Cardiac ischemia




IMA in ‘OB&GYN’

* GYNECOLOGY
— PCOS
— Endometriosis
— Laparoskopi

— Uterine artery
embolisation for myoma
uteri

* OBTETRICS
— IUGR
— Preeclampsia
— Habitual Abortus
— Route of Delivery



IMA in Obstetrics

European Journal of Obstetrics & Gynecology and Reproductive Biology 170 (2013) 348-351

Contents lists available at SciVerse ScienceDirect

European Journal of Obstetrics & Gynecology and
Reproductive Biology

journal homepage: www.elsevier.com/locate/ejogrb

Ischemia-modified albumin in pregnancy @Cmmk

Alberto Rossi?, Nadia Bortolotti®, Sara Vescovo ?, Irene Romanello ", Leonardo Forzano ?,
Ambrogio Pietro Londero®, Guido Ambrosini ©, Diego Marchesoni®, Francesco Curcio b

* Obstetrics and Gynecology Department, University Hospital of Udine, Udine, Italy
B Clinical Analysis Institute, University Hospital of Udine, Udine, Italy
“Department of Obstetrics and Gynecology, University of Padua, Italy

IMA levels in first trimester of pregnancies ending up
with SGA fetuses, are higher than AGA fetuses.

Rossi et al, 2013




IMA in Obstetrics

European Journal of Obstetrics & Gynecology and Reproductive Biology 155 (2011) 209-212

Contents lists available at ScienceDirect

European Journal of Obstetrics & Gynecology and
Reproductive Biology

journal homepage: www.elsevier.com/locate/ejogrb

Assessment of ischemia-modified albumin level in patients with recurrent
pregnancy loss during the first trimester

Suna Ozdemir®*, Aysel Kiyic1®, Osman Balci? Halime Goktepe?, Hiimeyra Cicekler®, Cetin Celik?

When compared to control pregnant subjects in first
trimester, pregnant women with a history of 2 or more
previous miscarriages have higher levels of IMA.

Ozdemir et al, 2011




IMA in Obstetrics

The Fowmal of Matermal-Fetal and Neonatal Medicine, March 2011; 24(3): 418-421 informa
healthcare

Ischemia-modified albumin as an oxidative stress marker in preeclampsia

YUSUF USTUN!, YAPRAK ENGIN-USTUN!, OZLEM OZTURK?, IBRAHIM ALANBAY?, & HALIL YAMAN?

! Department of Obstetrics and Gynecology, School of Medicine, Inonu University, Malatva, Turkey, *Department of Biochemistry,
Gulhane Military Medical Academy, Ankara, Turkey, and >Department of Obsterrics and Gynecology, Gulhane Military Medical
Academy, Ankara, Turkey

IMA levels at the time of diagnosis of preeclampsia are
higher than control group.

IMA with a cut-off point of 0.31 identified women with
preeclampsia with sensitivity 80% and spesificity 77%.

Ustun et al, 2011




IMA in Obstetrics

Available online at www.sciencedirect.com

&A% SG'ENOE@DIHEch
ELSEVI

ER Clinica Chimica Acta 362 (2005) 155—160

www.elsevier.com/locate/clinchim

Ischemia-modified albumin levels in cord blood: A case-control
study 1n uncomplicated and complicated deliveries

. - A . l - . S
Alejandro Gugliucei ™", Ricardo Hermo °, Carolina Monroy °,

Masahide Numaguchi ¢, Satoshi Kimura ¢

IMA levels at cord blood of newborns from
complicated deliveries are higher than uneventful
ones.

Gugliucci et al, 2005




IMA in Obstetrics

The Journal of Materna!-Fetal and Neonatal Medicine, 2013; 26(5): 528-531 i nfo r m a
© 20" 3 informa UK, Ltd Ith
ISSA 7276-7058 print/ISSN 1476-4954 online c healthcare

DOI: 10.3109/14767058.2012.743519

Maternal and umbilical cord ischemia-modified albumin levels in
nonreassuring fetal heart rate tracings regarding the mode of delivery

Gamze S. Caglar', Yasemin Tasci2, Umit Goktolga?, Efser Oztas', Recai Pabuccu’, Elif D. Ozdemir' & Rabia Seker®

'Ufuk University School of Medicine, Department of Obstetrics and Gynecology, Ankara, Turkey, *Ministry of Heaith, Etlik Zabey de
Hanim Womens Health Research Hospital, Department of Obstetrics and Gynecology, Ankara, Turkey, and SUfuk University School of
Medicine, Department of Biochemistry, Ankara, Turkey

Cord Blood IMA levels are higher in C/S group (Fetal
distress or repeat C/S) compared to vaginal delivery.

Cord blood IMA levels are negatively correlated with 1st
minute Apgar score.

GS Caglar, 2013




Does route of anesthesia during
cesarean section have an effect on
maternal and cord blood IMA levels?




The impact of route of anesthesia on maternal
and fetal ischemia modified albumin levels at
cesarean section: a prospective randomized study

Aim:
* Does Route of anesthesia (regional or general)

nas an impact on maternal and fetal IMA
evels?




Materials and Methods

* Prospective Randomised Study
e September 2011- July 2012,
* University Hospital.

e N=72, Term gestation 37 -40 completed weeks.

e (Cesarean section indication;
— Previous cesarean section
— Fetal malpresentation.




Materials and Methods

Exclusion Criteria;

e Complicated pregnancies,

e History of maternal cardiac symptoms,

 Smokers and alcohol consumers,

e Cases with abnormal albumin levels,
(<3.5g/dL and > 5.5 g/dL),

* Multiple pregnancies,

* Contraindications of neuroaxial anesthesia.




37-40 week pregnant subjects
Cesarean section
N=72

General anesthesia Regional anesthesia
N=35 N=37




Materials and Method S 2
daterials an etnoas ,4 P
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Anesthesia

Operating room;

ECG, blood pressure, oxygen saturation
(Sp0O2), and pulse rate.

2 L/min O2 inhalation by nasal cannulation.




Materials and Methods . @ a

* General anesthesia; 2-3 mg/kg propofol, 0.6
mg/kg rocuronium infusion & maintained by
50% 02-50% N20, 1%—1.5% sevoflurane.

* Regional anesthesia (Spinal); 2 mL 0.5%
hyperbaric bupivacaine was administered
through L 2-3 or L 3—4 intervertebral space by
a 25-gauge spinal needle.



Materials and Methods ‘;gg _

Samples;

 Maternal venous blood samples were taken at
the 10th minute of induction.

* Cord blood was collected immediately after
the delivery for umbilical cord acid base
analyses, and an extra umbilical cord blood
sample was taken for the analysis of fetal IMA.



Materials and Methods

* IMA concentrations were analyzed by
colorimetric method in a spectrophotometer.

* Levels of IMA were given in
Absorbance Units (ABSU).







Parameters General anesthesia Regional anesthesia Pvalue
(n=35) (n=37)

Age (years)

Mean+5D 30.17+5.31 28.10+4.68 0.084
Gravidity

Median (min-max) 2(1-86) 2 (1-4) 0.0B7
Parity

Median (min-max) 0({0-4) 0(0-2) 0.773

Gestational age at birth (weeks)

Mean+S
Time required for anesthesia? (min)

MeantSD

o delivery interval (min
Median (min-max)

Maternal IMA levels (ABSU)

1.81+0.96

2.5(0-12)

2.44+1.42

3 (0-6)

MeantsD = =
Fetal IMA levels (ABSU 1 H 1 1
almees0Bs) | Sjgnificantly longer time required for
Umbilical cord acid base paramg o . o o

i anesthesia in Regional anesthesia group.

Meanz5SD e u ¥ RO E -33TU.Ue L o
pO

I':leaniSD 17.48+8.40 17.21+6.70 0.881
pCo

M;aniSD 51.97+6.65 50.51+8.43 0.420
BE

Median (min-max) -0.41(-5.5-2.8) 0.2(-11.8-4.7) 0.575
Lactate

MeanxsD 1.4710.61 1.6811.04 0.483

IInduction period in general anesthesia, time for regional anesthesia. "P<0.05. SD=standard deviation, IMA=ischemia modified albumin,
ABSU=absorbance unit, pO_=partial oxygen pressure, pCO,=partial carbon dioxide pressure, BE=base excess.



Parameters General anesthesia Regional anesthesia Pvalue
(n=35) (n=37)

Age (years)

Meant5D 30.17+5.31 28.10+4.68 0.084

Gravidity

Median (min-max) 2(1-86) 2 (1-4) 0.0B7

Parity

Median (min-max) 0{0-4) 0(0-2) 0.773

Gestational age at one .

meaneso Umbilical cord acid- base parameters were | o

Time required for 3

v gimilar between general and regional | oo

Incision to delivery

Median (min-ma H 0.121

Maternal IMA level anESthESIa groups'

MeantsD 0.99x0.19 0.80X0.27 0.001®

Fetal IMA levels (ABSU)

it n+5[

Umbilical cord acid base parameters
pH
MeanztSD
PO,
Meant5D
pCo,
Mean+sD
BE
Median (min-max)
Lactate
Meant5D

7.31+0.04

17.48+8.40

51.97+6.65

-0.41(-5.5-2.8)

1.47+0.61

7.3310.06

17.21+6.70

50.51+8.43

0.2 (-11.8-4.7)

1.68+1.04

IInduction period in general anesthesia, time for regional anesthesia. "P<0.05. SD=standard deviation, IMA=ischemia modified albumin,
ABSU=absorbance unit, pO_=partial oxygen pressure, pCO,=partial carbon dioxide pressure, BE=base excess.



Parameters General anesthesia Regional anesthesia P-value

(n=35) (n=37)
Age (years)
Meant5D 30.17+5.31 28.10+4.68 0.084
Gravidity
Median (min-m
paiy Maternal and fetal cord IMA levels were

Median (min-m

e zzes Sjgnificantly higher in general anesthesia

Meant5D
Time required for

MeanzSD grou p'
Incision to delivery interval (min)

Median (min-max) 2.5(0-12) 3 (0-6) 0.121
Maternal IMA levels (ABSU)

Mean+5D 0.99+0.19 0.80+0.27

Fetal IMA levels (ABSU)
Mean+SD 1.00£0.21 0.70+0.26
Umbilical cord acid base parameters
pH
MeanSD 7.31£0.04 7.3310.06 0.330

po,

Meant5SD 17.4818.40 17.2146.70 0.881
pCo,

Mean+5D 51.97+6.65 50.51+8.43 0.420
BE

Median (min-max) -0.41(-5.5-2.8) 0.2 (-11.8-4.7) 0.575
Lactate

MeantSD 1.4710.61 1.68+1.04 0.483




Time ystolicblood pressure (mm Hg) - Pvlue

Median (min-max)

Group2

Group |
Omin
I min
1100-163)
2min 124
(99-16)
3min 15
190-168)
4min 11
(90-17)
i 17
(86-164)
10 min 1
193-157)

163-147)

(78-169)

0.050

0.073

0.153

0.204

Neither the changes in systolic or
diastolic blood pressures differed in
the general and regional anesthesia
groups.

Systolic blood pressure was
significantly higher at 0, 1, and 2
min in the general anesthesia

group.

i 63 0001 09100 00T %o 0989
9100 (3894 (97-100  (ou-100) (62-135)  (%8-130)

I 60 0004 09100 002 9 91 0848
=103 (36-89) (97100 (73-100) (60-133)  (36-162)

I 65 0004 09 100 003 88 92 0918
196 (2994 (94-100)  (75-100) (69-126) ~ (53-143)

“Satistcally signfcant




Time Systoliclood pressure (nmHg) P-value ~ fMDiastolic blood pressure (mm Hg)  P-value Saturation  P-value Pulserate Pvalue
Median (min-max)

Group 1 Group? Group 1 Group 2 Groupl  Group?2 Groupl  Group2
Omin 130 126 0012 % 76 020 99 9 01t %99 03
. 1ry - 05-19 by ) Diastolic blood pressures
1min 130 124 0.040° 80 17 003 R )
w4E o) B9 9 were significantly higher
i 124 116 0016 [ 5 «wr §in the general anesthesia
09-16)  (75-14) =100 (37-97) group at all times (1, 2, 3,
3min 125 11 0.05 14 2 00 §4, 5 and 10 min) except
| bo-168)  (85-143) (-0 (@291 initiation of anesthesia (0
in i 100 i 63 0001° min).
00-175)  (67-169) (49-104) (36-94) SR SR
il 17 10 0183 1 60 0,004 09 100 002 99 91 0848
B6-164)  (33-147) - (36-89) (97-1000  (73-100) (60-135)  (56-162)
10 mi 10 12 0.244 65 0.004 99 00 00% 88 92 0918
93-157)  (78-169) (9-94 (94-100)  (75-100) (69-126)  (55-143)

“Statistcally significant.



Time Systolichlood pressure (mmHg)  Pvalue  Diastolicblood pressure (nm Hg) ~ P-value
Median (min-max)

Saturation  P-value

Pulserate  P-value

Group | Group2 Group 1 Group 2 Groupl  Group? Groupl  Group?
Ormin 130 126 0017 80 76 0.2 99 % 0 % 99 034
RE—— . 85-100)  (97-100 16-132) (40133
Significantly higher values of SO2 ” | 99) | 99) 103 | 92 i
were found at 1, 3, 5, and 10 min 06100 (96-100) 65-130) (62-13)
in the regional anesthesia group | % ¥ 1 % 04
when compared with the general ) (98-1090; (97-110;)3 72-14999) (64-14907) N
anesthesia group. R o) 00 e
4min N 1003 f3 63 0.001° % 100 0. % o1 0.989
90-175  (67-169) (49-104) (36-94) 97-100  (94-100) 62-135)  (38-130)
il 17 10 0163 N 60 0.004 % 100 0 % o 0848
bl (83140 103 o8y 7100 (13100 -3 (56-16)
10 min 12 12 0.244 Il 65 0.004° % . 88 92 0918
(93-197) (51-9¢) (29-94) (90100~ (75-100) 69-126)  (55-163)

“Satisticaly signfcant




Parameters Maternal IMA Fetal IMA

Correlation P-value Correlation P-value
coefficient (1) coefficient (1)

Maternal age 0.076 0.526 0.157
Gestational age 0.134 0.262 -0.091
Gravidity 0.181 0.129 0.310
Parity 0.090 0.453 0.259
Fetal birth weight 0.311 0.008° 0.237

Gravidity, Parity and Fetal birth weight were
positively correlated Fetal IMA levels.




Parameters Maternal IMA Fatal [MA

Correlation P-yalue Correlation

coefficient 1) coefficient (1)
Time required for anesthesia! -0.114 0.3% -0.131
Incision fo delvery ntenal -0.118 0317 0.9

Time from incision to delivery was found to be
positively correlated with Fetal IMA levels.




Discussion

* First study in literature;

Maternal and fetal IMA levels in
different anesthesia types used for
cesarean section in uncomplicated term

gestations.




Route of Anesthesia;

* Maternal and fetal IMA levels in the general
anesthesia group were found significantly
higher compared to regional anesthesia.

IMA?
 Avaluable marker in perinatology in the
future?




Maternal;

* Higher maternal IMA levels with cesarean

section compared to vaginal delivery.
Caglar GS, Matern Fetal Neonatal Med. 2013

 Sham laparotomy group in animal models did

not end up with an effect on IMA levels.
Aran T, Eur J Obstet Gynecol Reprod Biol. 2010

Possible reason?
Muscle injury during the cesarean section?

Hypotension and blood pressure alterations?




Maternal;

* Higher Maternal IMA levels in general
anesthesia group.

* Negative correlation between systolic blood
pressure and cord IMA levels.

Possible reason?
Lower Sat O2 with general anesthesia?




Fetal;

* Gravidity, parity and fetal birth weight found
to be positively correlated with fetal IMA

levels.

This effect should be clarified before any further
interpretations |




Fetal:

* Cord blood IMA levels from complicated
deliveries are higher than uncomplicated

deliveries.
Gugliucci A, Clin Chim Acta. 2005

lacovidou N, Mediators Inflamm, 2008

* Complicated delivery causes an almost 50%
increase in fetal cord blood IMA levels.

Gugliucci A, Clin Chim Acta. 2005



Fetal:

e Fetal cord blood acid-base status were in
normal range.

* Fetal cord IMA levels were higher in general
anesthesia group.

IMA

Cord blood acid-base
H status




In conclusion;

The importance of normal acid-base status in
cord blood but high IMA levels needs to be

clarified with long term follow of these
newborns.

O2 Saturation and systolic blood pressure

should be strictly controlled during C/S under
general anesthesia.




Thank you..




