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Lymphopenia in critically ill COVID-19 patients: A predictor

factor of severity and mortality

Dear editor,

We read with interest the recent article by Terpos et al! They
reviewed different hematologic findings and complications of
COVID-19. Especially, we are interested in lymphopenia in severe
COVID-19 patients, which is a predictor factor of severity and mor-
tality. We aimed to report the occurrence of lymphopenia, lympho-
cyte subsets, and its impact on ICU mortality in critically ill patients
with COVID-19.

In this single-center cohort, we included adult patients with
confirmed COVID-19 infection by a positive reverse-transcrip-
tase-polymerase-chain-reaction (RT-PCR) assay of a nasopharyngeal
swab, admitted in the intensive care unit (ICU) of the Mohammed

VIth university hospital of the Marrakech region (Morocco), from

March 19, 2020 to May 15, 2020. We collected demographic data,
comorbidities, clinical signs at the ICU admission, laboratory find-
ings, chest CT scan if available, outcomes, time from onset of the
first symptom to ICU admission, and sequential organ failure assess-
ment (SOFA) scores. We expressed continuous variables as medians
and interquartile (IQR) ranges or means (standard deviations (SD)), as
appropriate, and compared using independent group Student's t test
or the Mann-Whitney U test. Categorical variables were described
using percentages and compared using the y*-test, although Fisher's
exact test was used when the data were sparse. We performed uni-
variable to evaluate the risk factors of mortality. The analysis was
processed by spss 10.0 for Windows (SPSS, Chicago, IL, USA). A P-

value of <.05 was considered statistically significant.
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Patients CD3+ CD4+ CD8+ CD8+ Bcells cells Outcome z:daozlls:rgz:m outcomes in % patients
1 246 119 124 0.96 55 80 Deceased

2 656 452 185 244 453 246 Deceased

3 1084 647 376 1.72 353 114 Survivor

4 209 74 93 0.8 10 1 Survivor

5 626 413 205 2.01 76 262 Deceased

6 1051 400 584 0.68 70 151 Survivor

7 1620 1100 474 2.32 213 97 Survivor

8 875 479 390 1.22 188 271 Survivor

9 158 101 36 2.8 70 17 Deceased

10 1886 654 1270 0.51 116 774 Deceased

11 582 238 323 0.73 85 81 Survivor

12 452 219 122 1.8 113 53 Survivor

13 280 158 97 1.62 77 61 Deceased

14 751 365 367 0.99 288 527 Survivor

15 2644 1163 1396 0.83 434 346 Survivor

16 500 323 135 2.39 89 82 Survivor

17 824 314 791 0.4 91 68 Survivor

18 249 144 100 1.44 91 261 Deceased

19 576 412 151 2.72 59 26 Survivor

20 708 438 246 1.78 242 115 Deceased

21 114 39 63 0.62 185 21 Deceased

22 1134 547 732 0.74 249 115 Survivor

23 1056 987 429 2.3 540 223 Survivor

24 1589 675 562 1.2 378 178 Survivor
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Of 1618, COVID-19 patients hospitalized in our teaching center,
55 (3.4%) were admitted to the ICU. The mean age was 59 (16.5)
years (Min-Max: 21-90); 74.5% were men. Among all the patients,
84% had chronic medical conditions. The common comorbidities
were hypertension (42%) and diabetes (34%). The frequent symp-
toms were dyspnoea (85%) and cough (80%). The median length
from the onset of symptoms to ICU admission was 7 (6-8) days. The
median SOFA score at admission was 5 (4-17). The length from the
onset of symptoms to ICU admission was an independent risk factor
of lymphopenia <1000/mm® (OR 1.5; 95% Cl 1.006-2.2; P = .04).
We noted that lymphopenia <1000/mm°® was present in 53%
of our patients. We performed lymphocyte subset counts in 43.6%
(24/55) of cases on admission (Table 1). CD3 + T cells (normal range
1000-2200/mm?°) decreased in 66.6% (16/24) of patients. CD4 + T
cells (normal range 530-1300/mm?®) decreased in 70.8% (17/24) of
patients. CD8 + T cells (normal range 330-920/mm®) decreased
in 54.2% (13/24) of patients. B cells (normal range 110-570/mm?%)
decreased in 45.8% (11/24) of patients, and natural killer cells (nor-
mal range 70-480/mm?3) decreased in 29.1% (7/24) of patients.
Statistically, comparing survivors to nonsurvivors, the difference
was not significant in CD3+ (P =.1), CD4+ (P=.1),CD8+ (P=.3) T
cells, B cells (P =.8), NK cells (P = .5), and CD4+/CD8 + ratio (P =.5).
Liu Z et al® found that CD4 + T cells diminished in 56.4% of pa-
tients, CD8 + T cells diminished in 71.8% of patients, B cells dimin-
ished in 69.2% of patients, and NK cells diminished in 76.9% patients. In
addition, the severe patients had lower lymphocyte count (P = .0007),
CD4 + T cells (P =.024), CD8 + T cells (P = .005), and B cells (P = .018),
but the difference was not significant in CD4+/CD8 + ratio (P =.392)
and NK cells (P = .177), compared to cases with mild severity.®
Lymphopenia <1000/mm?® on admission was more frequent in
nonsurvivors (67% vs 30%; P = .01) compared with survivors. The
lymphocyte counts on day 3, day 4, day 5, and day 7 of hospitaliza-

tion were predictor factors of the ICU mortality in univariable analysis

Survivors

«= = Non-Survivors

(Figure 1) and the lowest count of lymphocyte was on day 2 after
hospitalization in survivors. Compared to patients with lymphopenia
>1000/mm®, those with lymphopenia <1000/mm?® needed more ino-
trope use (43% vs 12%; P = .01), with an increased ICU mortality rate
(79% vs 44%; P = .01).

A recent meta-analysis proposed that lymphopenia is an import-
ant hematological signal of severe COVID-19 and a lymphopenia
<1500/mm? could be a practical parameter to predict severe out-
comes.* Moreover, it was a risk factor of myocardial injury® and acute
respiratory distress syndrome (ARDS).® Besides, it was a risk factor
for death with a nadir of lymphocytes on day 7 in survivors.” This
nadir was on day 2 in our study as a result of the delay in the hos-
pitalization of our patients. Additionally, Tan et al® showed that the
kinetic of the lymphocyte percentage between two time points (10-
12 days and 17-19 days after symptom onset) was a credible marker
of the severity in COVID-19 cases; indeed, in the death group, the
lymphocyte% was more than 10% on the first time point and <5% on
the second time point. As well, the neutrophil-to-lymphocyte ratio
was an independent risk factor for the occurrence of critical events.’

In conclusion, lymphopenia is a frequent biological disorder in
patients with COVID-19. It is a predictor factor of the severity, the
myocardial injury, the occurrence of ARDS, and a risk factor of ICU
mortality. Furthermore, it is a useful tool for predicting poor out-
comes. Other larger sample studies are needed to validate risk fac-
tors and the lymphocyte threshold.
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