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Synopsis
The COVID-19 pandemic has led to delayed diagnosis of ectopic pregnancy (EP) and
was associated with higher rates of ruptured EP with subsequent emergent surgical
management and severe blood loss.
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ABSTRACT
Objective: We aimed to assess the rates of overall diagnosis of ectopic pregnancy (EP),
treatment modality and associated complications during the COVID-19 pandemic
compared to the exact time period in the previous year (pre COVID-19).
Methods: A retrospective cohort study was conducted at a single referral regional center
(Shaare Zedek Medical Center, Jerusalem, Israel). Prevalence of the diagnosis of EP,
treatment modality and associated complications during the COVID-19 lockdown period
in the state of Israel (March 10 to May 12, 2020) was compared to patients receiving the
same diagnosis during the parallel timeframe in the previous year (2019).
Results: Overall there were 29 and 43 cases of EP during the COVID-19 and pre
COVID-19 epoch, respectively. COVID-19 period patients presented to the emergency
room with significantly higher β-hCG level; median of 1364 vs 633 IU, P = 0.001. The rate
of ruptured EP was; 20.7% vs 4.3% P = 0.031, and surgical approach; 55.2% vs. 27.9%,

P = 0.001. Significantly higher median volume of blood loss; median volume 852 vs 300
ml, P = 0.042 were observed in patients during the COVID-19 epoch
Conclusion: The COVID-19 pandemic led to delayed presentation of patients with EP,
and the requirement of subsequent emergency surgical management and excessive
blood loss. Special attention should be given to the decline in routine medical care during
the pandemic.
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1 INTRODUCTION
In response to the COVID-19 pandemic, countries around the world have had to
implement changes to the provision of medical health services.
In mid-March 2020, following the recommendations of the Israeli Health Ministry, Israel
initiated social distancing and placed the country in lockdown [1]. These restrictions
influenced the number of visits to outpatient clinics and the emergency department.
During the COVID-19 pandemic, emergency room (ER) visits decreased drastically for
non-COVID medical and surgical emergencies such as heart attack, stroke and
appendicitis [2,3,4]. The rate of ectopic pregnancy (EP) is reported as 1-2% of all
pregnancies. Delayed diagnosis is associated with significant morbidity in EP, while early
diagnosis reduces morbidity allowing the option of conservative management; safe
guarding the women’s reproductive potential [5]. We hypothesized that the fear of
contracting COVID-19 while accessing crowded clinics and the ER during the pandemic,
caused a decrease in all ER visits, including delayed presentation of EP and the
subsequent associated morbidity. The objective of this study was to assess the overall
rates of EP, treatment modalities and related complications during the COVID-19
lockdown compared to the same time frame in the previous year.
2 METHODS
A retrospective cohort study, which included all consecutive cases with a record of EP
diagnosis in a single large referral regional center (Shaare Zedek Medical Center, SZMC,
Jerusalem, Israel) between March 10 and May 12, 2020 (the lockdown period in Israel)
and March 10 to May 12, 2019 (a year prior to the lockdown). We searched the hospital's
electronic medical record (EMR) database using the International Classification of
Diseases, Ninth Revision (ICD-9) Code 633,633.90,633.9,761.4. Identifiable, and
personal information for each patient was protected by anonymization prior to analysis,
using the individual's national identity number. SZMCs' EMR is continuously updated
during admission and hospitalization by board certified gynecologists. Trained ER
medical secretaries further validated the data before it was entered into the database.
The EMR includes demographic characteristics, medical and obstetrical history, and data
regarding management of the EP.
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According to current practice. the diagnosis and management of EP relies on a
combination of serial serum β-human chorionic gonadotrophin (β-hCG) measurements
and no evidence of an intra-uterine gestational sac, adnexal mass, or an extrauterine
gestational sac containing a yolk sac or a fetal pole with or without cardiac activity on
transvaginal ultrasound scanning (TVUS). Pregnancy week is calculated by the date of
last menstrual period. In cases where an EP is suspected and ultrasound is inconclusive,
EP diagnosis is established during laparoscopic surgery and confirmed by the pathology
assessment.
EP is one of the few medical conditions that can be managed expectantly, medically or
surgically, according to clinical laboratory, TVUS findings and patients' preference.
1. Conservative management (e.g., observation only) is offered to hemodynamically
stable patients with spontaneous decline of β-hCG levels in the absence of
intraperitoneal hemorrhage, either clinically diagnosed or by ultrasound.
2. Medical management is offered in cases of strictly compliant patients, without
contraindications to methotrexate treatment, hemodynamically stable, plasma β-hCG<10,
000 IU, gestational sac<3.5 cm and absence of fetal pole cardiac activity on TVUS [6].
Patients are requested to sign an informed consent form, following a consult regarding
complications, side effects and follow up requirements. Our department protocol includes
a single dose (80 mg) of methotrexate (MTX) intramuscular (IM); Ambulatory follow-up on
day 4 and 7 with β-hCG measurement and ultrasonography as required.; in case the
decrease in β-hCG level between days 4 and 7 is less than 15%, a second dose of 80 mg
IM MTX is administered. Follow up includes in-hospital weekly β-hCG testing until levels
reach β-hCG<10 IU. Insufficient β-hCG decline following a second dose of MTX is
considered MTX treatment failure.
3. Surgical management is laparoscopic salpingectomy. In our medical center
salpingostomy is not performed routinely due to the high incidence of local ectopic
recurrence after salpingostomy, as well as the National Health Insurance coverage of IVF
therapy. Surgery, mostly laparoscopic, is indicated in cases of hemodynamic instability
and/or ruptured EP, patients who decline medical treatment, those who do not meet the
departmental protocol for MTX or in the cases of MTX treatment failure. All patients’ ER
and hospital fees are uniformly covered by the National Health Insurance Plan.
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This study included all patients with EP who were treated by either mode. EP associated
complications were defined as: diagnosis of ruptured EP, emergency versus planned
surgical intervention, severe hemoperitoneum (blood loss of 300 ml or above),
hemoglobin decline (admission-post operatively) >3gr%, blood transfusion and prolonged
hospitalization (>48 hours).
The primary outcome of this study was to compare the rates of EP diagnosis during the
COVID-19 lockdown in 2020, compared to those pre-COVID-19 (2019). The secondary
outcome examined the management interventions and associated complications rates in
the COVID-19 epoch (2020) compared to the pre- COVID-19 epoch (2019).
Descriptive statistics are displayed as mean or N with standard deviation or percentage in
parenthesis unless stated otherwise. Univariate comparisons between the two groups
were performed using Chi-squared or Fisher exact test for categorical variables. For
continuous variables, either the Mann–Whitney U test or the Student’s t test was applied,
the choice of a parametric or nonparametric test was determined by the distribution of a
continuous variable. A P value of 0.05 was considered significant. All statistical analyses
were performed using the IBM SPSS version 23, Armonk, NY statistical package.
The study was approved by the local institutional ethics committee in accordance with the
principles of the Declaration of Helsinki. Informed consent was waived as this was a
retrospective and anonymous study (IRB 0286-20 SZMC).
3 RESULTS
We identified a total of 72 women with EP in the defined study timeframe. There were 29
(40.3%) in the COVID-19 epoch and 43 (59.7%) cases in the pre-COVID-19 epoch, all
patients were followed by our medical staff from the initial diagnosis through treatment
regimes. We found no difference between the two groups regarding age, gravidity or
parity. Furthermore, known risk factors for EP such as smoking, previous EP and history
of abdominal and pelvic surgeries, previous pelvic inflammatory disease, rates of
pregnancy conceived by fertility treatment and in particular in vitro fertilization, rates of
pregnancy conceived with an intrauterine device, or during lactation were comparable
among the study groups (Table 1). Both epochs patients were followed until pregnancy
was resolved, with no loss to follow up. The time of day that patients presented to the ER,
physicians working hours versus "on duty" hours and arrival via ambulance did not differ
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between the groups. Additionally, no significant differences were noted between groups
regarding gestational age at presentation on TVUS. Among the entire cohort, 20 patients
(27.8%) were managed conservatively, 5 (17.2%) in the COVID-19 epoch and 15
(34.9%) in the pre-COVID-19 epoch; all of which resolved spontaneously with no need for
MTX therapeutic intervention. MTX therapy rates were comparable between the groups;
41.4% in COVID-19 epoch vs 41.9% in pre-COVID-19 epoch, P = 0.936, with a failure
rate of 4/12, 33.3% in COVID-19 epoch and 2/18; 11.1% in pre-COVID-19 epoch; all
patients with MTX therapy had been followed up until pregnancy resolved or failure or
emergency intervention. All failed MTX therapies were treated by laparoscopic
salpingectomy. In total, (37.5%) patients were managed surgically by laparoscopy, out of
which 16/29 (55.2%) in COVID-19 epoch and 12/43 (27.9%) in pre-COVID-19 epoch, P
=0.001. Markedly, in COVID-19 epoch, we observed a significantly higher median β-hCG
level at presentation, (1364 IU vs 633 IU, P = 0.001); as well as higher rates of ruptured
EP; (20.7% vs 4.7%, P = 0.031) and higher median blood loss (825 ml vs 300 ml, P =
0.042). However, there was no difference between the groups in the overall drop in
hemoglobin levels, a drop of hemoglobin of >3 g/dL, blood products transfusions,
duration of surgery and prolonged hospital stay (Table 2).
4 DISCUSSION
In this retrospective study we have shown that the number of patients diagnosed with EP
decreased during the COVID-19 pandemic when compared to the same time period in
the previous year. Furthermore, the number of patients treated surgically was higher
during the COVID-19 epoch while numbers of those treated conservatively was higher
during the pre-COVID-19 epoch. Based on the uniform and equal health coverage of the
population, we speculate that the difference is not due to differential referral related to the
associated economic crisis, but rather related to other factors.
We consider that the prevalence EP not truly declined, but only the number of patients
that presented early in the course of the disease; this may also be based on the stable
number of births registered at our center in the respective epochs; thus, not a decline in
the number of the total pregnancies. Alternatively, it is possible that many of the patients
during COVID-19 epoch had not presented to the ER due to a spontaneous resolution of
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their pregnancy. As such, the proportion of patients requiring surgical intervention during
COVID-19 had increased.
In the state of Israel, medical care facilities and laboratory tests are easily available and
are financially covered by the national health insurance, therefore, pregnancy
confirmation can be as early as 4 or 5 days before a missed period, as such, EPs is
diagnosed in most cases early in the course. Nevertheless, an early diagnosed EP can
be treated conservatively by expectant management with spontaneous resolution ranging
between 57% and 77% [10]. We consider that during COVID-19 epoch many cases of
early undiagnosed EP resolved spontaneously at home without medical supervision or a
clear diagnosis which explains in part the lower rates of conservatively managed EP. On
the other hand, the patients with un-diagnosed and unresolved EP presented during
COVID-19 later in the course of pregnancy. The actuality that β-hCG levels were
significantly higher among those presenting during COVID-19 epoch despite equivalent
gestational age may support this hypothesis and explain in part the higher percentage of
surgical management during COVID-19 epoch. The discrepancy between β-hCG and
gestational age between the groups may be attributed to primary "dating" errors that are
generally common for the first trimester and are most probably even more so during the
pandemic.
Despite the similar comparable rates of MTX therapy in the two epochs, approx. 41%, we
experienced a higher rate of ruptured ectopic in the COVID-19 epoch. This rate was
among all pregnancies, not limited to those treated by MTX alone and might reflect that
during COVID-19 epoch, both patients and surgeons preferred a quicker and definitive
mode of resolving the pregnancy, i.e. surgery.
During COVID-19 pandemic patients presented to hospital with higher β-hCG levels,
higher rates of ruptured EP, and higher amount of blood loss during laparoscopic
surgery; however, no higher rates of major blood loss. We may relate this to the proximity
of our population to the medical center. Similar patterns and “collateral damage effects”
due to delayed diagnosis and/or presentation have been reported by a number of other
medical disciplines; for example, a decline in admissions and diagnosis of acute
appendicitis was reported in correlation with the increase in COVID-19 positive patients
[8,9, 11–13].
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This study has several notable strengths. To our knowledge this is the first study
reporting the rates of EP during COVID-19 and the associated morbidity. All patients
were followed throughout diagnosis and treatment without any "lost to follow up". Lastly,
the SZMC EMR is updated in real time and further validated, hence minimizing potential
bias.

The study also had several limitations. The study's retrospective design has its inherent

faults. Patients were identified using ICD-9 codes and those who were misclassified were
not identified. SZMC is recognized as the central hospital for COVID-19 in Jerusalem
region and apprehensive patients could choose to apply to other centers, thus causing
bias regarding the decline in the EP prevalence and diagnosis. However, as the main
difference observed was related to delayed presentation of EP rather than diagnosis, this
limitation is most probably redundant. Israel has numerous regional medical centers
where EPs are referred, however no central national medical record. Lastly, our small
sample did not enable us to perform multivariate analyses or confounder bias evaluation.
Nevertheless, the small cohort highlights the concern of collateral damage effect of
delayed referral and diagnosis of non COVID-19 related gynecological emergencies
during the COVID-19 outbreak. Lastly, in our medical center patients are not routinely
tested for COVID-19, hence we could not state the patients' status during pandemic.
In conclusion, COVID-19 pandemic is associated with a decline in the number of patients
presenting with EP. A delayed EP diagnosis was associated with an advanced clinical
stage and a higher rate of surgical intervention. In a referral center with prompt diagnosis
and interventional facilities, the delay of diagnosis did not result in significant blood loss
morbidity or mortality. We suggest that special attention be given to the accessibility and
availability of health care services during the COVID-19 pandemic with emphasis on less
privileged health care surroundings or when health care insurance is a deciding factor,
and the EP life threatening potential complications in the COVID-19 epoch may become
particularly evident.
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TABLE 1. Demographic characteristics of patients during COVID-19 and pre

Marital

COVID-19 epoch
Pre COVID-19

COVID-19

N=43

N=29

P value

29.16±6.40

30.37±5.65

0.415

2 (4.7%)

2 (6.9%)

0.357

41 (95.3%)

27 (93.1%)

2 (4.7%)

2 (6.9%)

41 (95.3%)

27 (93.1%)

Previous EUP (median, IQR)

3 (1-5)

2 (4-6)

0.159

Previous CS (median, IQR)

1 (0-3)

2 (0-4.5)

0.325

Age (Mean ± SD)
Unmarried

status n

(%)

Married
Gravidity (median, IQR)
Parity (median, IQR)

0.358

This article is protected by copyright. All rights reserved

5 (11.8%)

1 (3.4%)

0.227

Previous pelvic surgeries n (%)

4 (9.3%)

5 (17.24%)

0.324

Previous PID n (%)

0 (0.0%)

1 (2.3%)

0.400

Smoking n (%)

3 (7.0%)

3 (10.3%)

0.618

Accepted Article

Previous abdominal surgeries n (%)

Abbreviations: COVID-19, Coronavirus disease 2019; SD, standard deviation; IQR,
interquartile range; EUP, extrauterine pregnancy; CS, cesarean section; PID, pelvic
inflammatory disease
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TABLE 2. Clinical characteristics of current EUP in patients during COVID-19
and pre COVID-19 epoch

Arrival "on call" n (%)
Ambulance arrival n (%)
Pregnancy week (Mean ± SD)

Pre COVID-19

COVID-19

N=43

N=29

P value

25 (58.1%)

16 (55.2%)

0.829

2 (4.6%)

4 (13.8%)

0.155

6.18±1.21

6.42±1.42

0.648

1364 (814Beta HCG (Median, IQR)

633 (360-1450)

3442)

0.001

Fertility treatment n (%)

3 (7.0%)

1 (3.4%)

0.524

IVF n (%)

2 (4.7%)

3 (10.3%)

0.357

Pregnancy with IUD n (%)

4 (13.8%)

4 (9.3%)

0.556

Pregnancy with OCP n (%)

0 (0.0%)

0 (0.0%)

NA

(%)

7 (16.3%)

4 (13.8%)

0.788

Ectopic side (right), n (%)

28 (65.1%)

13 (44.8%)

0.939

Pregnancy achieved during nursing n

Hemoglobin level at presentation g/dL
(Median, IQR)

12.2 (11.612.6 (11.8-13.3)

12.95)

0.534

Conservative management n (%)

15 (34.9%)

5 (17.2%)

0.269

MTX Treatment n (%)

18 (41.9%)

12 (41.4%)

0.936

2 (4.7%)

4 (13.8%)

0.179

Laparoscopy n (%)

12 (27.9%)

16 (55.2%)

0.001

Ruptured EP n (%)

2 (4.7%)

6 (20.7%)

0.031

28.53±13.43

31.57±10.13

0.529

Failed MTX n (%)

Surgery duration
(Mean ± SD)
Estimated blood
loss n (%)

825 (262300 (100-600)

1550)

0.042

0.9 (0.25-

Hemoglobin drop g/dL (Median, IQR)

0.9 (0.3-1.10)

1.75)

0.358

Hemoglobin drop>3 n (%)

1 (2.3%)

3 (10.3%)

0.176

Blood products infusion n (%)

0 (0.0%)

4 (13.8%)

0.123

IV iron n (%)

0 (0.0%)

1 (3.4%)

0.229

0 (0-2)

1 (0-2)

0.167

14 (32.6%)

11 (37.9%)

0.321

Hospitalization length (median, IQR)
Prolonged hospitalization n (%)

Abbreviations: COVID-19, Coronavirus disease 2019; SD, standard deviation; IQR,

interquartile range; IVF, in vitro fertilization; IUD, intrauterine device; OCP, oral contraceptives;
MTX, methotrexate; IV, intravenous
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*Bold P values are statistically significant
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