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Abstract

Objective: In anemic patients undergoing surgery, there is an increase in the requirement of blood transfusion, longer hospital stay and higher
intensive care unit adimission. In this study we aimed to evaluate the efficacy of iv iron treatment before elective obstetric or gynecological
operations retrospectively.

Methods: After obtaining approval of ethics committee, records of 5688 patients underwent either obstetric or gynecological surgery between
January Ist of 2016 to December 31st of 2018 were documented retrospectively and 241 anemic cases were identified. Eighty-one anemic pa-
tients who did not receive any iv iron treatment preoperatively were excluded and 160 cases treated with either iv iron (either sucrose or ferric
carboxy maltose) were included. The laboratory results including haemoglobin (Hb), MCV,MCH and serum iron binding capacities, ferritin,
iron and transferrin levels were documented before (preoperative) and after iv iron treatment (postoperative 10™ day) were collected from files.
Difference between preoperative and postoperative Hb, MCV, MCH, TIBC, serum ferritin, iron and transferrin levels of these cases were de-
termined.

Results: In 97 obstetric cases, the differences of Hb, MCV, MCH, serum iron, ferritin, iron binding capacity values before surgery and postop-
erative 10" day were respectively found as 1.3 g dL! (p=0.000); 1.9 {L. (p=0.000); 0.3 pg (p=0.01); 44.4 pg dL! (p=0.008); 85.9 pg L (p=0.009);
211.7 pg dL! (p=0.001). In 63 gynecologic cases, same measurements were evaluated and similar differences in Hb, MC'V, MCH, serum ferritin
and transferrin saturation values were 1.25 g dL! (p=0.000); 2.2 {L (p=0.000); 0.8 pg (p=0.000); 215.6 pg L' (p=0.002); 41.5% (p=0.044). Two
obstetric patients and 7 gynaecologic patients were transfused erytrocyte suspensions after surgery.

Conclusion: Efficacy of preoperative iv iron therapy in gynaecologic-obstetric patients with IDA has been demonstrated and its importance
has been revisited once again.
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Introduction

World Health Organization (WHO) has reported nearly 2 billion people with anaemia across the globe. Of these,
32 million are pregnant women, and half of them have iron deficiency anaemia (IDA) (1). According to WHO, the
definition of anaemia is based on the haemoglobin (Hb) concentration of less than 12 g dL! in women and less than
13 ¢ dL'! in men. However, reference Hb concentration for anaemia in pregnant women changes according to the
gestation period of the pregnancy. The Hb concentration is less than 11 g dI.!, 10.5 ¢ d.""and 10 g dL."! during the
Ist, 2nd and 3rd trimester, respectively (2). Both mean corpuscular volume (MCV) <60 fL. and mean corpuscular
Hb (MCH)<280 pg L in the total blood count support hypochromic microcytic anaemia. However, the total blood
count is not enough for the diagnosis of anaemia; the actiology should also be defined. Serum ferritin level under
15-20 pg L' and also serum iron levels, total iron-binding capacity (TIBC), transferrin saturation, reticulocyte count
and C-reactive protein levels are important parameters in the differential diagnosis (2).

IDA is the most common type of anaemia in adults, and the symptoms include exhaustion, fatigue and palpitation.
Gestational anaemia may cause maternal, foetal or neonatal adverse effects. Preterm delivery, stillbirth, placental abnor-
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malities, low birth weight, intrauterine growth retardation, pre-
mature rupture of membranes or chorioamnionitis are more
common and increase the risk of perinatal mortality (3, 4).

In the general population, preoperative anaemia incidence
can vary between 30% and 40%. According to the data of
the United States, the preoperative anaemia rate 1s 26.5% for
women and 31% for men. Indeed, anaemia prevalence was
reported to be higher in women than in men until the age of
64 years; after this age, the anaemia incidence increases in
men (5). Preoperative anaemia is associated with an increasing
risk of mortality, major morbidity and requirement for blood
transfusions. Blood transfusion may result in a higher risk of
transfusion-related acute lung injury, transfusion-associated
circulatory overload, renal failure, cerebrovascular events and
myocardial infarction along with tumour growth factor and
non-Hodgkin lymphoma development. Thus, increased mor-
bidity and/or mortality may occur because of longer hospital
stay and increased intensive care unit admission (6).

The guideline of the European Society of Anaesthesiology
(ESA) on perioperative blood management and Network for
the Advancement of Patient Blood Management, Haemo-
stasis and Thrombosis (NATA) reports have consensus about
treating pregnant women with intravenous (IV) iron in the
case of severe anacmia (Hb<8 g dL."!) that cannot be correct-
ed within 2—4 weeks with oral iron or when the anaemia diag-
nosis is made later than 34 weeks of pregnancy (7, 8). Because
of the symptoms and outcomes of IDA and the postoperative
complications along with the great importance of treatment
of patients with anaemia before the surgery, we aimed to eval-
uate the efficacy of IV iron treatment before elective obstetric
and gynaecological operations retrospectively.

Methods

After obtaining approval of Institutional Gazi University eth-
ics committee of clinical trials (Decision number 830, date
12.11.2018), the records of 5,688 patients who underwent

Main Points:

* In case of preoperative anaemia of gynaecological surgery patients,
treating anaemia is very important because of increased risk of
postoperative morbidity and/or mortality.

» Efficacy of intravenous (IV) iron treatment in increasing maternal
haemoglobin (Hb) and ferritin levels and achieving target Hb was
proved in meta-analysis evaluating obstetric cases.

* In patients with iron deficiency anaemia diagnosis scheduled for
elective surgery, postoperative morbidity and/or mortality risk can
be decreased using IV iron treatment based on the guidelines and
patient blood management strategy in the anaesthesia outpatient
clinic.
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either obstetric or gynaecological surgery between 1% January
2016 and 31" December 2018 were documented retrospec-
tively from our hospital’s general patient registry tracking sys-
tem, and 241 anaemia cases were identified. Furthermore, 81
patients with anaemia who did not receive any IV iron treat-
ment preoperatively were excluded and 160 patients treated
with either IV iron sucrose (Venofer 100 mg/5 mL, IV injec-
tion, Abdi Ibrahim, Istanbul) or ferric carboxy maltose (FCM)
(Ferinject flakon 500 mg, Abdi Ibrahim-Vifor Pharma) were
included. Differences between the preoperative and postop-
erative Hb, MCV, MCH, TIBC, serum ferritin and iron and
transferrin levels of these patients were determined.

Statistical analysis

The statistical analyses were performed using Statistical Pack-
age for the Social Sciences version 16.0 (SPSS Inc., Chicago,
IL, USA). The data were expressed as meantstandard devi-
ation (SD), percentage (%), or n, where appropriate. Differ-
ences between the preoperative and postoperative measure-
ment parameters were presented as delta (described as mean
weighted differences before and after the treatment). Statis-
tical analysis was performed using #test. A p value less than
0.05 was considered as statistically significant.

Results

Demographic data of the patients are presented in Table 1.
According to the current retrospective records, the incidence
of anaemia was found to be 4.23% (241/5,688), but the rate
of the patients with anaemia treated with IV iron was 2.81%

(160/5,688).

Moreover, 63 patients underwent gynaecological operation,
and 97 underwent obstetric operation. The Hb values of the
obstetric patients treated with IV iron were determined be-
fore and after the operation (10 days after the operation). The
difference of values was statistically significant (delta Hb: 1.3
g dL!) (Table 2). Moreover, significant changes were observed
in MCV (delta MCV: 1.9 f1), serum iron (delta serum iron:
44.4 png dL"), serum ferritin (delta serum ferritin: 85.9 pg L)
and TIBC (delta TIBC: 211.7 pg dL') but not in delta MCH
values (Table 2).

Similarly, there was a significant change in Hb after the IV
iron treatment (delta Hb: 1.25 g dL."') in patients who under-

Table 1. Demographic data (meantSD)

Gynaecological cases | Obstetric cases
(n=63) (n=97)
Age (year) 4317 305
Weight (kg) 6815 7213
Height (cm) 160+4 1611
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the obstetric cases (mean * SD)

Table 2. Measurement parameters before (first measurement) and after IV iron treatment (postoperative 10™ day) in

Measurement parameters First measurement Postoperative 10™ day Difference (delta) P

Hb (g dL) 8.9x1.1 10.3%1.1 1.3 0.000
MCV (L) 76.2£11.3 79.1£11.2 1.9 0.000
MCH (pg) 26.1£9.8 25.7£3.4 0.3 0.012
Serum iron (pg dL') 44.7£34.1 89.1£37.8 444 0.008
Serum ferritin (pg L) 7.716.3 93.6195.6 85.9 0.009
TIBC (pg dL) 467.8£173.1 256.1£68.9 211.7 0.001

Hb: haemoglobin; MCV: mean corpuscular volume; MCH: mean corpuscular haemoglobin; TIBC: total iron-binding capacity

the gynaecological cases (meantSD)

Table 3. Measurement parameters before (first measurement) and after IV iron treatment (postoperative 10th day) in

Measurement parameters First measurement Postoperative 10® day Difference (delta) P

Hb (g AL 8.9+1.7 10.2+1.7 1.25% 0.000
MCV (L) 77.617.7 80.4%6.2 2.2% 0.000
MCH (pg) 23.9+3.8 25.1£3.3 0.8* 0.000
Serum iron (pg dL*) 29.3+£64.2 163.5+121.5 133.83 0.056
Serum ferritin (pg L) 66.6+20.9 347.4+310.6 215.6* 0.002
TIBC (pg L) 385.2+115.8 198.3£142.2 131.6% 0.077
Reticulocyte (%) 63.1+23.2 144.71£78.1 74.2 0.383
Transferrin saturation (%) 332.4485.9 272.25+58.9 41.5 0.044

Hb: haemoglobin; MCV: mean corpuscular volume; MCH: mean corpuscular haemoglobin; TIBC: total iron-binding capacity

went gynaecological operation. When other measurement
parameters were evaluated, the MCV (delta MCV: 2.2 {L),
MCH (delta MCH: 0.8 pg), serum ferritin (delta serum ferri-
tin: 215.6 pg L!) and transferrin saturations (delta transferrin
saturation: 41.5%) were significant. In contrast to obstetric
patients, delta serum iron, TIBC and reticulocyte count were
not significant (Table 3).

Blood transfusion was required in 2 out of 97 patients un-
derwent obstetric operation (2.06%) and 7 out of 63 patients
underwent gynaecological operation (11.1%).

Discussion

The efficacy of IV iron treatment in surgical patients with
preoperative IDA diagnosis in terms of Hb, MCV, MCH, se-
rum ferritin and iron, TIBC and transferrin saturation along
with reticulocyte levels has been demonstrated in this retro-
spective study.

Richards et al. (9) reported that the preoperative anaemia
prevalence was 23.9% in 12,836 patients underwent gynae-
cological surgery. More blood transfusion was required in pa-
tients with preoperative anaemia than those without anaemia
that resulted in an increased postoperative mortality and/or
morbidity. According to our data, anaemia prevalence was

4.23% (241/5,688), but the rate of patients treated for anae-
mia was 2.81% (160/5,688). In 2019, anaemia prevalence in
approximately 1,000 obstetric cases was found to be 9.7% in
our unit.

In the literature, oral iron (iron sulphate, fumarate, ascorbate or
iron polymaltose complex) was compared with IV iron (iron su-
crose, FCM or low molecular iron dextran) treatment in preg-
nant women with IDA diagnosis during pregnancy (10-12). It
has been demonstrated that target Hb level was achieved in a
shorter time in many pregnant women with better social func-
tioning when oral iron treatment was compared with IV iron
(FCM) treatment in 252 pregnant women with IDA diagno-
sis in the 2™ or 3" trimester (10). According to the latest me-
ta-analysis, IV iron treatment was proved to be more efficient
with less adverse effects in increasing the maternal Hb and fer-
ritin levels as well as reaching the target Hb level (11, 12). In our
study, delta value (which was mean weighted difference in Hb
and ferritin before and after the treatment) was preferred sim-
ilar to that in the meta-analysis. We have observed the efficacy
of IV iron treatment in a 10-day-long short period in terms of
increased delta Hb and delta ferritin levels.

When the records of an outpatient preoperative anaesthesia
clinic were evaluated retrospectively, the anaemia prevalence
was reported to be 29% in a total of 1,101 patients sched-
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uled for the elective surgery, and 10.5% of them were patients
who underwent gynaecological-obstetric surgery. Almost half
of those patients were treated with IV FCM, and the highest
increase in the Hb level was observed 22-28 days before the
surgery (13). However, there was a significant 50% or greater
reduction in the blood transfusion requirement in the patients
who underwent gynaecological-obstetric operation treated
with IV FCM than that of the patients with anaemia without
treatment (13). According to the ESA guidelines on perioper-
ative severe bleeding management in 2017 and the updated
preoperative evaluation in 2018, primarily, IV iron treatment
before the clective surgery along with the patient blood man-
agement (PBM) principles and goal-directed transfusion poli-
cies have been recommended because the presence of preop-
erative anaemia is a strong predictor that increases the need for
blood transfusion in patients with IDA (7, 14). Based on this
information, we conducted our study in patients who under-
went gynaecological-obstetric surgery. We observed that blood
transfusion was performed in 2 out of 97 patients (2.06%) who
had undergone obstetric surgery and in 7 out of 63 patients
(11.1%) who had undergone gynaecological surgery.

In the diagnosis of isolated IDA, the determination of serum
ferritin level is very valuable because it directly indicates the
iron storage. Transferrin, an iron carrier molecule, represents
iron levels in the plasma, and the normal reference interval
value is 12%—45% in women. In the diagnosis of isolated IDA,
although the percentage of hypochromic microcytic erythro-
cytes is used, other markers such as reticulocyte Hb are also
helpful in the diagnosis of inflammatory conditions (2). In this
study, the patients with anaemia with confirmed laboratory
results during the preoperative evaluation in addition to Hb
concentration and reported MCV, MCH, TIBC, serum ferri-
tin, serum iron and transferrin levels before and after IV iron
treatment were recorded, and the efficacy of the treatment
was evaluated. Although oral iron is the first-line option in
the treatment of anaemia during pregnancy because of its
dose-limiting unwanted side effects such as nausea, reflux and
constipation (4), the guidelines recommend considering IV
iron treatment before emergency or elective surgery.

The eflicacy of single- or high-dose IV iron treatments (FCM
or isomaltoside) has been shown in randomised controlled
trials (15, 16). When women with postpartum haemorrhage
(>1,000 mL blood loss or Hb 5.6-8.1 g dL'!) were given sin-
gle-dose IV of 1,500 mg isomaltoside or erythrocyte suspen-
sion, IV iron treatment resulted in increased reticulocytosis in
the first week and increased Hb concentration was observed
between 3 and 12 weeks (15). In a comparative study, women
with IDA diagnosis having severe menstrual bleeding and Hb
of 11 g dL!, more eflective correction of iron stores and im-
proved quality of life were obtained after high-dose IV FCM
(each week 1,000 mg in 15 min till reaching the calculated
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dose) (16). In this study, a single dose of 500 mg IV iron had
been preferred in obstetrics (caesarean sections).

One of the limitations of this retrospective study is the calculation
of the anaemia prevalence according to the records of patients
with anaemia treated with IV iron. In our hospital, PBM imple-
mentation hasstarted as a pilot study in the gynaecological and
obstetric cases. Therefore, performing a thorough scanning of
preoperative anaemia prospectively before the elective surgery,
and subsequently; its treatment would be a more important step
for PBM implementation. Another limitation is although records
of Hb, MCV, MCH, TIBC, serum ferritin, iron and transferrin
and reticulocyte count before and after the treatment were pres-
ent in the gynaecological cases, we could obtain only complete
blood count, serum ferritin and iron and TIBC in the obstetric
cases because the most common anaemia type is IDA.

Conclusion

The need for blood transfusion and subsequently the postopera-
tive morbidity and/or mortality risk can be decreased in patients
with IDA diagnosis scheduled for the elective surgery by imple-
menting preoperative IV iron treatment based on the guidelines
and PBM strategy in the anaesthesia outpatient clinic.
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