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ABSTRACT

Background To estimate the impact of the COVID-19 pan-
demic on emergency inpatient volume in a tertiary eye care
center in Germany with corneal main subspecialization.
Material and Methods A retrospective review of ocular
emergency patients who attended the inpatient unit of the
Department of Ophthalmology of Saarland University, Hom-
burg/Saar, Germany during the COVID-19 pandemic, be-
tween 1 March and 30 April 2020, in comparison to the same
time period in 2019. For each subject, clinical history and sur-
gical reports were reviewed. After 24 March 2020, PCR exami-
nations for SARS-CoV-2 were performed from throat swab
specimens in all patients using real-time RT-PCR.

Results Totally, 135 patients were admitted in 2019 and 115
patients in 2020 as emergency cases. The patient age at the
time of admission did not differ significantly between the
two time periods (63.6+17.9 years vs. 62.5+19.6 years)
(p=0.792), but the average length of hospital stays increased
significantly for 2020 (4.0 3.6 vs. 4.4 £2.7 days, p =0.043).
The percentage of admissions due to acute corneal hydrops
(0% vs. 3.5%) increased significantly from 2019 to 2020
(x*=4.772, p=0.028), however, there was not a significant
difference between the two years for any other diagnosis
(x?<3.564, p=0.059). From 2019 to 2020, the percentage
of acute intravitreal anti-VEGF injections decreased signifi-
cantly (7.9% vs. 1.3%, x>=3.985, p =0.045), but the propor-
tion of other emergency surgeries did not differ between the
two years (x?<3.617, p=0.057). COVID-19 PCR examination
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was performed in 66 (57.4%) cases in 2020 and all samples
(100%) were negative.

Conclusions The COVID pandemic did not change emer-
gency inpatient volume in our department, but duration of
hospital stay was extended on average by 8 hours, mainly
due to additional COVID-19-PCR examinations. The propor-
tion of the most frequently performed surgeries did not
change remarkably between 2019 and 2020, but with the in-
troduction of Muraine’s sutures in 2019, the percentage of
admissions with acute corneal hydrops (with or without sub-
sequent surgery) increased for 2020. No urgent surgery had
to be postponed due to the COVID-19 pandemic at our de-
partment; all operations were performed successfully.

ZUSAMMENFASSUNG

Ziel Abschatzung der Auswirkungen der COVID-19-Pandemie
auf das stationdre Notfallvolumen in einem tertidren Augen-
zentrum in Deutschland mit Spezialisierung auf korneale Er-
krankungen.

Methoden Eine retrospektive Ubersicht {iber okulire Notfall-
patienten, die wdhrend der COVID-19-Pandemie zwischen
dem 1. Mdrz und 30. April 2020 auf der stationaren Abteilung
der Klinik fir Augenheilkunde des Universitatsklinikums des
Saarlandes, Homburg/Saar, Deutschland, behandelt wurden,
im Vergleich zum gleichen Zeitraum im Jahr 2019. Fiir jeden
Patienten wurden die Anamnese und die Operationsberichte
Gberpriift. Nach dem 24. Marz 2020 wurden bei allen Patien-
ten PCR-Untersuchungen fiir SARS-CoV-2 aus Rachen-
abstrichproben mittels Real-Time-PCR durchgefiihrt.
Ergebnisse Insgesamt wurden im Jahr 2019 135 Patienten
und im Jahr 2020 115 Patienten als Notfdlle in der Klinik fir
Augenheilkunde aufgenommen. Das Patientenalter zum Zeit-

punkt der Aufnahme unterschied sich zwischen beiden Zeit-
rdumen nicht signifikant (63,6 + 17,9 Jahre vs. 62,5 £ 19,6 Jah-
re) (p =0,792), die durchschnittliche Dauer des Krankenhaus-
aufenthalts nahm jedoch 2020 im entsprechenden Zeitraum
signifikant zu (4,0 £3,6 vs. 4,4 £ 2,7 Tage; p = 0,043). Der Pro-
zentsatz der Einweisungen aufgrund eines akuten Hornhaut-
hydrops (0 vs. 3,5%) stieg 2020 im Vergleich zum Vorjahres-
zeitraum signifikant an (x>=4,772; p=0,028), der Prozent-
satz aller anderen Diagnosen unterschied sich jedoch zwi-
schen beiden Jahren nicht signifikant (x*<3,564; p=>0,059).
Der Prozentsatz der akuten intravitrealen Anti-VEGF-Injektio-
nen war 2020 signifikant geringer als im entsprechenden Zeit-
raum 2019 (7,9 vs. 1,3%; x? =3,985; p =0,045), der Anteil al-
ler anderen Notfalloperationen unterschied sich zwischen
beiden Jahren nicht signifikant (x*<3,617; p=0,057). Die
SARS-CoV-2-PCR-Untersuchung wurde 2020 in 66 (57,4%)
Fallen durchgefiihrt, wobei alle Proben (100%) negativ getes-
tet wurden.

Schlussfolgerungen Durch die COVID-19-Pandemie wurde
die Anzahl der stationdren Notfallpatienten in unserer Abtei-
lung nicht verandert, jedoch verlangerte sich die Dauer des
Krankenhausaufenthalts im Durchschnitt um 8 Stunden, was
im Wesentlichen auf die zusdtzliche SARS-CoV-2-PCR-Unter-
suchung zurlickzufiihren ist. Der Anteil der am haufigsten
durchgefiihrten Operationen hat sich zwischen 2019 und
2020 nicht wesentlich verandert, jedoch stieg der Prozentsatz
der Einweisungen mit akutem Hornhauthydrops (allerdings
ohne Anstieg nachfolgender Operationen), was auf die Ein-
fiihrung von Muraine-Ndhten im Jahr 2019 zuriickzufiihren
ist. In unserer Abteilung musste keine dringende Operation
aufgrund der COVID-19-Pandemie verschoben werden, alle
notwendigen Operationen wurden erfolgreich durchgefiihrt.

Introduction

A new infectious disease that can affect airways and lungs was ob-
served for the first time by Li Wenliang, a Chinese ophthalmolo-
gist, among his patients with viral conjunctivitis in Wuhan, China
in December 2019 [1]. The World Health Organization (WHO)
published a report about a pneumonia with an unknown origin
observed in Wuhan on 5 January 2020. Since then, Coronavirus
disease 2019 (COVID-19) caused by SARS-CoV-2 became a signifi-
cant public health problem and was even declared a pandemic by
the WHO on 11 March 2020 [2].

More than 17 million people have been infected in the world
with COVID-19 up to this day [3]. The infection is potentially fatal,
with a 0.5-1% mortality rate in Germany [4]. About 12% of pa-
tients with COVID-19 need intensive care and 75% of those re-
quire mechanical ventilation [5, 6].

On 27 January, the first confirmed cases of COVID-19 were re-
ported in Germany. On 30 July, the number of confirmed cases ex-
ceeded 209000, and more than 9100 people have died from the
infection in our country [3].

In order to limit the spread of the pandemic, most govern-
ments as well as international and national ophthalmologic soci-
eties recommended or even ordered the cancellation and post-
ponement of all treatments other than urgent or emergent care
[7].

Plenty of articles have been published about COVID-19 as yet,
but there is no reported information about the impact of the
COVID-19 pandemic on ophthalmic eye care, especially on emer-
gency patient volume and turnover in an ophthalmic inpatient
unit.

The primary aim of this study was to assess the impact of the
COVID-19 pandemic on emergency inpatient volume in a tertiary
eye care center in Germany.

Material and Methods

This retrospective study was undertaken at a tertiary eye care cen-
ter to analyze the impact of the COVID-19 pandemic on patient
volume and turnover in an inpatient unit in Germany.

In this retrospective review, all ocular emergencies attending
the inpatient unit of the Department of Ophthalmology, Saarland
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University Medical Center, Homburg/Saar, Germany during the
COVID-19 pandemic between 1 March and 30 April 2020 were
compared to the same time period in 2019. The study was per-
formed in accordance with the Declaration of Helsinki Guidelines
for Human Research.

For each subject, clinical data were reviewed including patient
demographics, clinical history and diagnosis, type of surgery, and
results of the COVID-19 PCR tests.

Following 24 March 2020, PCR examinations for SARS-CoV-2
were performed from throat swab specimens in all patients by sin-
gle sample testing using dual target real-time PCR tests (either
SARS-CoV-2 RT-PCR Kit 1.0 RUO, Altona Diagnostics GmbH, Ham-
burg, Germany, [8,9] or Cobas SARS-CoV-2, Roche Diagnostics
GmbH, Mannheim, Germany) for all inpatients in our hospital
through the Institute of Virology, Saarland University Medical
Center.

Statistical analysis was performed using IBM SPSS Statistics for
Windows, Version 19.0 (IBM Corp., Armonk, NY, USA). The per-
centage of primary ophthalmic diseases (cause of emergency ad-
mission) and performed surgeries have been compared between
the two time periods using the chi-square test. To compare pa-
tient age and length of hospital stay during the two time periods,
the Student’s t-test was used following testing normal distribu-
tion. The nonparametric Mann-Whitney U test was used for non-
normally distributed variables. A p value <0.05 was considered
statistically significant.

Results

In total, 135 patients were admitted as emergencies in 2019 and
115 patients in 2020. There were 77 (57.0%) males and 58
(43.0%) females in 2019 and 66 (57.4%) males and 49 (42.6%)
females in the 2020 study population. The patient age at the time
of the admission did not differ significantly between patients in
2019 and 2020 [63.6 +17.9 (range 3 to 90) years vs. 62.5+19.6
(range 8 to 92) years] (p=0.792). COVID-19 PCR examinations
were performed in 66 (57.4%) cases only in 2020 and all samples
(100%) were negative.

The average length of hospital stay was significantly higher in
2020 (4.4 £ 2.7 days) than in 2019 (4.0 = 3.6 days) (p = 0.043).

From the first to the second analyzed time period, percentage
of acute corneal hydrops (0% vs. 3.5%) was significantly higher
(x?=4.772, p=0.028) (» Table 1). The percentage of corneal ul-
cers (22.2% vs. 20.0%, x>=0.183, p = 0.668), glaucoma (9.6 % vs.
15.7%, x?=2.073, p=0.149), rhegmatogenous retinal detach-
ment (17.0% vs. 10.4%, x> =2.248, p = 0.133), erosion on the cor-
neal graft (5.9% vs. 8.7%, x>=0.713, p=0.398), corneal graft re-
jection (3.7%vs. 7.8%, x> =1.996, p=0.157), and other diagnoses
(x*<3.564, p=0.059) did not change significantly between ad-
mitted patients in 2019 and 2020.

Comparing the first to the second analyzed time period, the
percentage of acute intravitreal anti-VEGF injections (e.g., due to
cystoid macular edema due to retinal vein occlusion) (7.9% vs.
1.3%) decreased significantly (x?=3.985, p=0.045) (> Table 2).
The percentage of vitrectomies (32.6% vs. 29.9%, x?=0.214,
p =0.643), emergency penetrating keratoplasties (PKP) (14.6%
vs. 15.6%, x*>=0.013, p=0.907), amniotic membrane transplan-

» Table 1 Primary ophthalmic diseases of patients who attended the
inpatient unit of the Department of Ophthalmology Saarland Univer-
sity Medical Center (Homburg/Saar, Germany) between 1 March and
30 April 2019 (115 patients) and between 1 March and 30 April 2020
(135 patients) as emergency cases. The chi-square test was performed
to compare the percentages between both years; a significant p value is
displayed bold.

2019 2020 X% p

n (%) n (%)
Corneal ulcer 30(22.2) 23(20.0) 0.183; 0.668
Glaucoma 13(9.6) 18(15.7) 2.073;0.149
Rhegmatogenous retinal 23(17.0) 12(10.4) 2.248;0.133
detachment
Erosion on the corneal 8(5.9) 10(8.7) 0.713;0.398
graft
Graft rejection 5(3.7) 9(7.8) 1.996;0.157
Retinal arterial occlusion 5(3.7) 6(5.2) 0.338;0.560
Retinal vein occlusion 6(4.4) 5(4.3) 0.001;0.970
Acute corneal hydrops in 0(0) 4(3.5) 4.772;0.028
keratoconus
Failed primary DMEK 6 (4.4) 4(3.5) 0.151; 0.697
graft
Endophthalmitis 3(2.2) 3(2.6) 0.039;0.842
Trauma 8(5.9) 3(2.6) 1.624;0.202
Complication during 0(0) 3(2.6) 3.564;0.059
cataract surgery
Anterior/posterior 7(5.2) 3(2.6) 1.073;0.300
ischemic optic
neuropathy
Endothelitiis 1(0.7) 2(1.7) 0.522;0.469
Vitreous hemorrhage 1(0.7) 2(1.7) 0.522;0.469
Submacular bleeding 5(3.7) 2(1.7) 0.880; 0.348
Crystalline lens/intraoc- 1(0.7) 2(1.7) 0.522;0.469
ular lens dislocation
Vitreous prolapse 1(0.7) 1(0.9) 0.013;0.909
Limbal stem cell 0(0) 1(0.9) 1.178;0.277
deficiency
Optic neuritis 2(1.5) 1(0.9) 0.196; 0.657
Retinal vasculitis 0(0) 1(0.9) 1.178;0.277
Dacryocystitis 4(3.0) 0(0) 3.462;0.062
Preseptal cellulitis 2(1.5) 0(0) 1.717;0.190
Ocular ischemic 1(0.7) 0(0) 0.855; 0.355
syndrome
Complication after eye 1(0.7) 0(0) 0.855; 0.355
lid surgery
Terrien’s marginal 1(0.7) 0(0) 0.855; 0.355
degeneration
Scleritis 1(0.7) 0(0) 0.855; 0.355
Total number of 135(100) 115(100)

patients
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> Table 2 Emergency ophthalmic surgeries of patients who attended
the inpatient unit of the Department of Ophthalmology Saarland Uni-
versity Medical Center (Homburg/Saar, Germany) between 1 March
and 30 April 2019 (89 patients) and between 1 March and 30 April
2020 (77 patients). The chi-square test was performed to compare
the percentages between both years; a significant p value is displayed
bold.

2019 2020 X p

n (%) n (%)
Vitrectomy 29(32.6) 23(29.9) 0.214;0.643
Penetrating keratoplasty 13 (14.6) 12(15.6) 0.013; 0.907
Amniotic membrane 4(4.5) 8(10.4) 2.012;0.156
transplantation
Cyclophotocoagulation 4(4.5) 7(9.1) 1.313;0.251
Intracameral steroid 6(6.7) 6(7.8) 0.048;0.825
injection
Anterior chamber lavage 4(4.5) 5(6.5) 0.283;0.594
Rebubbling after DMEK 6(6.7) 4(5.2) 0.204; 0.651
Corneal abrasion 2(2.2) 3(3.9) 0.352;0.552
Muraine sutures 0(0) 3(3.9) 3.450; 0.063
Neodynium: YAG laser 2(2.2) 3(3.9) 0.352;0.552
iridotomy
Additional PKP sutures 2(2.2) 2(2.6) 0.015; 0.900
Retinal cryotherapy 2(2.2) 2(2.6) 0.015; 0.900
Intraocular lens 1(1.1) 1(1.3) 0.007; 0.930
reposition/exchange
Cataract surgery 1(1.1) 1(1.3) 0.007; 0.930
Corneal wound closure 1(1.1) 1(1.3) 0.007;0.930
Intravitreal anti-VEGF 7(7.9) 1(1.3) 3.985;0.045
injection
Lens cortex removal 0(0) 1(1.3) 1.137;0.286
Anterior vitrectomy 0(0) 1(1.3) 1.137;0.286
Eyelid surgery 4(4.5) 0(0) 3.617;0.057
Temporal artery biopsy 3(3.4) 0(0) 2.697;0.100
Subretinal injection of 2(2.2) 0(0) 1.788;0.181
tissue plasminogen
activator
Iris reconstruction 1(1.1) 0(0) 0.889; 0.345
Scleral buckling surgery 1(1.1) 0(0) 0.889; 0.345
Total number of 95 (100) 84 (100)
performed emergency
surgeries

tations (4.5% vs. 10.4%, x?=2.012, p=0.156), cyclophotocoagu-
lations (4.5% vs. 9.1%, x>=1.313, p=0.251), and other surgeries
(x*<3.617, p20.057) did not change significantly between 2019
and 2020.

Discussion

We analyzed the impact of the COVID-19 pandemic on emer-
gency inpatient care at a tertiary eye care center in Germany.
The Department of Ophthalmology, Saarland University Medical

Center is known to be one of the leading corneal centers. To the
best of our knowledge, this is the first study to report on the im-
pact of the COVID-19 pandemic on emergency inpatient volume
and turnover in an ophthalmic inpatient unit in Germany.

SARS-CoV-2 can cause serious respiratory failure, with fever,
dry cough, and dyspnea. Other coronaviruses can cause a variety
of eye inflammations in animals (e.g. uveitis, vasculitis, retinitis)
[10]. Contrarily, SARS-CoV-2 was reported to cause only moder-
ate conjunctivitis in humans to date, with conjunctival conges-
tion, watery discharge, and follicular reaction. Prevalence of con-
junctivitis due to COVID-19 was estimated to be as low as 0.8 % in
subjects with COVID-19 infection [11].

In spring 2020, most of the governments introduced strict re-
strictions and lockdowns in daily life worldwide in order to reduce
the transmission of the COVID-19 virus. Due to this reason, the
government of Saarland also announced that hospitals and
healthcare systems have to reduce the number of elective proce-
dures by 50% at the end of March. In addition, borders with
France and Luxembourg, theaters, restaurants, and schools were
closed and special procedure recommendations were introduced.
The ophthalmic procedure recommendation listed diseases and
cases that required urgent eye examinations and interventions
(e.g., eye injuries, sudden loss of vision, endophthalmitis, retinal
detachment, acute angle-closure glaucoma, eyelid trauma, open
globe injury, emergency keratoplasty).

In view of that, a COVID-19 outbreak at an eye clinic was re-
ported [12] and according to the governmental reqgulations in
Germany, our department also had to cancel and postpone the
majority of cataract, eye lid, glaucoma, and elective retinal sur-
geries for 3-6 months from 6 March 2020. Moreover, from
16 March, all outpatient appointments other than emergency
care were postponed up to 3 months in order to decrease the pa-
tient volume at our department.

Nevertheless, from 2019 to 2020, only the percentage of the
diagnosis acute corneal hydrops (0% vs. 3.5%) increased signifi-
cantly between acutely admitted patients (x>=4.772, p=0.028)
(» Table 1), but the percentage of admitted corneal ulcers, acute
glaucoma subjects, rhegmatogenous retinal detachments, ero-
sion on the corneal graft, corneal graft rejection, and other diag-
noses (x? < 3.564, p 20.059) did not change significantly. The in-
crease of admitted acute hydrops patients was suspectedly re-
lated to the introduction of Muraine’s suture in acute keratoconus
is 2019 at our department, which significantly increased the over-
all number of such admitted patients (with or without subsequent
surgery) for 2020. Muraine’s suture with intrastromal pre-Desce-
met’s membrane compression sutures associated with intracam-
eral air injection has been proven to be an efficient surgical meth-
od to manage acute corneal hydrops in keratoconus [13].

Due to the high risk of visual impairment, none of the intravi-
treal anti-VEGF injections were postponed (there were all admin-
istered timely) from our side for subjects with AMD during the
pandemic, if patients dared to come to our IVOM center [14].

Nevertheless, we could observe a significant decrease in the
number of urgent intravitreal anti-VEGF injections at the inpatient
unit from 2019 to 2020 (7.9% vs. 1.3%, x? = 3.985, p = 0.045). This
could be explained by generally more difficult accessibility of eye
care in Germany due to the pandemic.
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Due to the fluctuation of the availability of corneal donor
grafts, no elective PKP was postponed. Moreover, the number of
elective PKPs even increased slightly for 2020 (102 vs. 114). It was
important to understand that we had to find a medical and ethical
balance between inhibition of the spread of the virus and provi-
sion of proper eye care service.

Vitrectomy and urgent penetrating keratoplasty were the two
most frequently performed urgent ophthalmic interventions in
our sample in both 2019 and 2020 and their number and percent-
age among all urgent surgeries did not differ significantly
between both years (x2=0.214, p=0.643 and x?>=0.013,
p =0.907). Moreover, the total number of other performed urgent
surgeries also did not change between 2019 and 2020. We could
provide eye care for emergency cases with the adherence of hy-
gienic precautions and no COVID-19 case occurred in our depart-
ment. Thus, COVID-19 did not have a negative effect on our emer-
gency patient flow.

The protection of patients and medical staff in order to de-
crease the possibility of virus transmission was crucial. Every resi-
dent of Saarland received vouchers for free surgical masks.

Potentially infected colleagues were screened via PCR immedi-
ately and all co-workers of the hospital were routinely screened
every 2 weeks. Every COVID-19 positive employee was sent to
14-day quarantine. Fortunately, no COVID-19 co-worker was
found during the examined period in our department.

A reception was set up at the entrance of our department. A
receptionist coordinated the patients with a list of the appoint-
ments. Every patient underwent symptom (cough, breathless-
ness), fever, travel, and contact screening and hand disinfection
at the entrance point of the department, and received a surgical
mask right at admission, which they had to wear during the hospi-
talization. COVID-19 swabs were obtained from all patients in
house in Homburg at admission and stayed on one of 6 “floating
zone” inpatient rooms by themselves until the PCR test result was
communicated by our Department of Virology around 6 p.m. the
same day. Ophthalmologists are a high-risk category due to close
contact with patients [15]. Plastic shields were equipped at recep-
tion and added to slit lamps and examination devices as a barrier
to reduce face-to-face contact and possible contamination. Medi-
cal staff wore a surgical mask all day, while regular use of gloves
was optional. Both patients and colleagues had to commonly per-
form hand washing and disinfection. In addition, patients had to
keep 1.5 m distance from other patients. Since 20 March, medical
and paramedical staff had to wear an FFP2 mask. In our depart-
ment, FFP3 masks were only used by colleagues who were respon-
sible for COVID-19 tests and for examination of patients with a
high suspicion of COVID-19 infection.

According to the University guidelines, between 1 and
23 March, only patients who had typical symptoms or a reason-
able suspicion of having COVID-19 were tested by COVID-19
PCR. If a patient was found to be COVID-19 positive, they would
be sent home for quarantine. Nevertheless, as there were no
COVID-19 PCR positive patients at the Department of Ophthal-
mology during these 23 days, this never happened.

From 24 March - as every patient was considered already po-
tentially COVID-19 positive - nearly every subject underwent a
COVID-19 PCR examination at admission, even if asymptomatic.

Detailed examination and surgery occurred only after proving
COVID-19 PCR negativity. PCR for COVID-19 was mostly per-
formed the day before surgery, but in some urgent cases (acute
retinal detachment, endophthalmitis, open eye injury, perforated
corneal ulcer, intraocular foreign body), the result of the test was
sent within 4 hours.

According to our results, during the first month of the COVID-
19 pandemic, only one COVID-19 patient attended the inpatient
unit of our clinic. He was sent home immediately after the positive
test was reported and all co-workers in contact were screened by
PCR but were all negative.

Nevertheless, we could observe a significant increase, on aver-
age, by about 8 hours (p = 0.043) for the length of hospital stay of
our patients for 2020 compared to 2019. This may be related to
the additional COVID-19 PCR examinations, which had to be per-
formed for all inpatients.

Conclusions

The COVID pandemic did not change emergency inpatient vol-
ume at the Department of Ophthalmology, Saarland University
Medical Center, but hospital stays were extended, on average, by
8 hours, mainly due to additional COVID-19-PCR examinations.
The proportion of the most frequently performed surgeries did
not change markedly between 2019 and 2020, but with the intro-
duction of Muraine’s sutures in 2019, the percentage of admis-
sions with acute corneal hydrops (with or without subsequent sur-
gery) increased for 2020. In addition, the percentage of acute in-
travitreal anti-VEGF injections decreased, probably due to the
more difficult overall accessibility of eye care in Germany during
the pandemic. No urgent surgery had to be postponed due to
the COVID-19 pandemic at our department. All surgeries were
performed successfully without contamination of surgeons or
anesthetists.
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