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Abstract

The World Health Organization (WHO) has declared Coronavirus disease 2019 (COVID-19) as a global public health pandemic. Prudent allocation of resources in a
pandemic is essential, and therefore clinical and laboratory biomarkers should be utilized to predict the severity of COVID-19 and allow for resources to be distributed
appropriately. A retrospective study was conducted to investigate the association of lymphocyte count with admission rate and disease severity at
University Hospital Waterford (UHW) and affiliated sector hospitals. A total of 22,213 samples were received at our Laboratory for COVID-19 testing
by PCR. A quarter of the samples (185 cases) were received from COVID-19 Emergency Department pathways at our hospitals. Six per cent of the PCR positive
patients were only mildly symptomatic and discharged from ED without blood testing. Overall, 150 (20%) patients were required hospital admission due to disease
severity. Of these, 11 (1.4%) patients were admitted to ICU. The mortality rate in this cohort was 4.2% (35 patients), and 29 of these were aged over 60 years. The
analysis showed that patients with poor outcomes had lower lymphocyte counts. The median lymphocyte counts for ICU and RIP cohorts were 0.81x10%/L
(range 0.42-1.66) and 0.68 x 10°/L (0.21-2.2) respectively. Our study showed rates of COVID-19 infection and hospital admissions that are comparable with the
reported literature. The impact of lymphopenia on disease severity and mortality is most significant in elderly populations. Therefore, older age and lymphopenia may

be used in combination to predict poor prognosis in COVID-19 patients.

Introduction

The World Health Organization (WHO) has declared Coronavirus
disease 2019 (COVID-19) as a global public health pandemic. The
disease is associated with a high rate of mortality particularly in the
elderly population [1,2]. While the majority of patients are either
asymptomatic or have mild influenza-like illness, some patients will
develop severe infection and develop pneumonia, acute respiratory
distress syndrome (ARDS), multi-organ failure (MOF), and death may
result [3]. Prudent allocation of resources in a pandemic is essential,
and therefore clinical and laboratory biomarkers should be utilized
to predict the severity of COVID-19 and allow for resources to be
distributed appropriately [4]. Lymphopenia, defined as a lymphocyte
count less than 1x10° /L (Normal range 1-3 x10°/L), has been associated
with severe COVID-19 illness [5-7]; it has also been noted that patients
who have died of COVID-19 had significantly lower lymphocyte counts
than those who recovered [7]. According to the latest COVID-19 Health
Surveillance Monitor Ireland report (03/08/2020), the total confirmed
COVID-19 cases since disease out-break is 26,162, of which 3359
(13%) required hospitalization. Of these, 437 (1.7%) patients required
Intensive Care Unit (ICU) admission and 1,763 (6.7%) patients died.

The aim of this study is to evaluate the impact of lymphocyte count
on COVID-19 disease severity and patient outcomes in our center.

Objective

A retrospective study was conducted to investigate the association
of lymphocyte count with admission rate and disease severity at
University Hospital Waterford (UHW) and affiliated sector hospitals
including Wexford General Hospital (WGH), South Tipperary General
Hospital (STGH) and St Luke’s Hospital Kilkenny (SLH). This study
was approved by the Ethics Committee at our center.
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Methods

Data was collected over a three months period (March -June 2020)
using the Microbiology Department database; all patients who tested
positively for COVID-19 were evaluated. Data collected included age,
gender, full blood count, coagulation screen, and C-reactive protein
(CRP) as a marker of inflammatory response. Information regarding
patient outcomes was also analysed, including length of admission,
discharge rate, ICU admission, and mortality rates. A comparison of
lymphocyte counts in each group (General medical admission (GM),
ICU admission and RIP group) was carried out and these results were
validated by using the Mann-Whitney U test to confirm significance.

Results

A total of 22,213 samples were received at our Laboratory for
COVID-19 testing by PCR, including 43 (0.19%) which were repeat
samples and 293 samples (1.3%) that were rejected/failed. 762 (3.4%)
of samples were reported positive for COVID-19 infection. A quarter
of the samples (185 cases) were received from COVID-19 Emergency
Department pathways at our hospitals (WGH, STGH, SLH and UHW)
(23%,13.3%,53% and 10% respectively). Six per cent of the PCR
positive patients were only mildly symptomatic and discharged from
ED without blood testing. The median age of the entire COVID-19
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positive cohort was 75 years (range 25-99), with a male predominance
[M 96 (52%) vs F 89 (48%)] (Table 1).

Overall, 150 (20%) patients were required hospital admission due
to disease severity. Of these, 11 (1.4%) patients were admitted to ICU.
The majority (82%) of these patients were subsequently discharged. The
mortality rate in this cohort was 4.2% (35 patients), and 29 of these
were aged over 60 years.

Full blood count, coagulation screen, and CRP results were
evaluated for all admitted patients (n=150). The analysis showed that
patients with poor outcomes had lower lymphocyte counts; there was a
clear correlation between lymphopenia and severe COVID-19 infection.
The median lymphocyte counts for ICU and RIP cohorts were 0.81
x10°/L (range 0.42-1.66) and 0.68 x10°/L (0.21-2.2) respectively. This is
in contrast to the GM admission cohort where the median lymphocyte
count was normal at 1.09x10°/L (range 0.19-3.9) (Table 2).

Table 1. COVID-19 positive cases and Hospital admission

The analysis also showed that the association between lymphopenia
and composite poor outcome was affected by age. The number of deaths
in patients older than 60 years old was 29 patients compared with only 3
deaths in younger patients. The median lymphocyte count in the older
population was 0.82 x10°/L (range 0.62-3.1), compared with 1.2 x10°/L
(range 0.25-3.1) in those aged under 60 years. There was no noticeable
impact of coagulation screen and CRP results on COVID-19 infection
severity. This may be explained by the small number of cases in this
study and the fact that these lab parameters were only available in a
limited number of patients.

Using the Mann-Whitney U test, mean rank was higher in the GM
admission cohort than the ICU/RIP combined cohorts, showing that
the lymphocyte count was higher in the GM admission cohort. The Z
number was >1.96 (3.803) showing there was a statistically significant
difference in the lymphocyte count between the GM admission cohort
and the ICU/RIP combined cohorts with a p value of <0.001(Figure 1). The

1.00

00

Admission

Grouping

ICURIP

Number %
COVID-19 positive cases 762 3.40%
Hospitals positive cases 185 24%
Hospital Admission 150 patients 2%
Median age 75 years Range (25-99)
Gender distribution M=96 vs F= 89 52 vs 48%
WGH 43 23%
STGH 25 13.50%
SLH 98 53%
UHW 19 10%
Table 2. Blood profile of COVID-19 positive cases and the impact of lymphopenia
Median All admission GM Admission Cohort ICU Cohort RIP Cohort
150 (115) (11) 32)
WCC 7.1(2.2-27) 10.3 (2.2-27.4) 132 10.1
HB 12.5 (6.2-18.8) 12.2 (8.1-18.8) 9.3 114
Platelets 231 (76-905) 317 (76-905) 306.5 239
Neutrophils 5.09 (1.56-25) 8.3 (1.5-25) 10.1 8.08
Lymphocytes Count 1.01 x10° (0.19-3.19) 1.16x10° (0.19-3.19) 0.81 x10° (0.42-1.66) 0.68 x10° (range 0.21-2.2)
1. < 60-years old 1.22 x10° (0.25-2.4) 1.23x10°(0.25-2.4) 0.78 x10°(0.68-1.66) 1.2 x10° (0.25-3.1) (3 patients)
2.> 60 years old 0.87 x10° (0.19-3.19) 0.96 x10° (0.9-3.19) 0.75 x10° (0.42-1.29) 0.82 (0.62-3.1) (29 patients)
PT 114 11.5 11.3 13.7
APTT 29.4 29.15 26 34.05
CRP 50.1 64 281 57.1
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Figure 1. Box plot for lymphocyte count amongst GM admission and ICU/RIP combined cohort showing the distribution and range of lymphocyte count in each group
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Figure 2. Box plot for lymphocyte count between those <60 and >60 years of age in the RIP cohort, showing the distribution of the mean and range of lymphocyte count for each group

patients’ age (Groupl <60years vs Group2 >60years) and lymphocyte
count impact were evaluated and the mean rank is higher in group
1 (patients <60) than group 2 (patients >60). This showed that the
lymphocyte count was higher in patients <60 years. The Z number is
>1.96 (3.572) showing a statistically significant difference between the
lymphocyte count in the two groups (P<0.001) (Figure 2).

Conclusion

Our study showed rates of COVID-19 infection and hospital
admissions that are comparable with the reported literature. This meta-
analysis has shown that lymphopenia on admission was associated
with poor outcome in patients with COVID-19. The impact of
lymphopenia on disease severity and mortality is most significant in
elderly populations. Therefore, older age as clinical parameter and
lymphopenia as a laboratory marker may be used in combination to
predict poor prognosis in COVID-19 patients.
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