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Abstract
Background A novel coronavirus virus pneumonia (named COVID-19) broke out in Wuhan, China on
December 2019, and spread around of the word [1, 2]. As of March 4th, 2020, 93090 con�rmed cases and
2984 deaths have been reported in more than 80 countries and territories. It has triggered global public
health security [2, 3]. However, the features and prognosis of COVID-19 are incompletely understood [2].

Case presentation We here report that the erythrocyte sedimentation rate (ESR) increased in a con�rmed
COVID patient, the high level of ESR sustained for long time even patient recovered from COVID-19, while
all results related to tumor, tuberculosis, rheumatic diseases, anemia, et al. cannot explain the abnormal
ESR presented in this case.

Conclusion Although the increased ESR cannot be explained by all existing evidences, which possibly
links the abnormal pathologic change in some COVID-19 patients and negative prognosis, and provides
the clue to dissect the mechanism of illness progressing in COVID-19 and its prognosis.

Background
In December, 2019, a cluster of patients with pneumonia of unknown cause emerged in Wuhan, China,
and later were con�rmed with infection of a novel coronavirus virus (named SARS-CoV–2). Although the
initial signs and symptoms for most COVID–19 patients presented as fever or cough [4], the symptoms of
extra-pulmonary also had been reported [5]. Recent research has shown that patient with no any clinical
signs could be infected by the SARS-CoV–2 [6], while other studies have shown the COVID–19 can
rapidly evolved into the acute respiratory distress syndrome (ARDS) even multiple organ dysfunction
(MODS) [4] [7]. Due to most researches focused the changes of respiratory system, thus so far our
understanding to COVID–19 is still super�cial, the features of other organ involvement and prognosis in
COVID–19 patients are unclear.

We describe an unexplained phenomenon that the high level of ESR presented in a case of COVID–19,
and aim to dissect the cause of abnormal ESR in this case, by which provide the insight to understand the
illness progression, and long-term impact of COVID–19 on patients.

Case Presentation
A 51-year-old male patient residing in Guizhou Province, China returned from Wuhan, China on January
22, 2020 where there had been an outbreak of COVID–19 pneumonia. He presented the 5 years of history
of hypertension but denied the history of arthritis, hyperthyroidism, tuberculosis, autoimmune disease
and other chronic diseases. He was admitted to Guizhou Provincial People’s Hospital on January 29,
2020 with high fever for 8 days, additional clinical symptoms included dry cough, malaise and
pronounced tiredness. On admission, physical examinations revealed a temperature of 37.8℃ , no
evidence of lymphadenopathy, or physical signs suggestive of leukemia and hyperthyroidism. Detailed
systemic examinations revealed no abnormalities in cardiovascular, or abdominal systems. Laboratory
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data included the mildly abnormal of blood routine examination and other in�ammation parameters such
as C-reactive protein (CRP), procalcitonin (PCT), interleukin–6 (IL–6) and ESR, normal live and renal
function parameter (Table 1); Arterial blood gas analysis was as follows: pH, 7.418; PO2, 71(oxygen Index
173); PCO2, 42mmHg on room air. Chest computed tomography CT  showed the feature of multiple
ground glass opaci�cation in both lower lobes (Figure 1). Considering his epidemiological history traveled
to Wuhan and sign of fever and dry cough, the nucleic acid assay of COVID–19 of throat swab was
tested on January 29 and 30, 2020. Combined the twice positive results of nucleic acid assay of COVID–
19, his symptoms and laboratory data, the COVID–19 pneumonia was con�rmed on January 31, 2020
according to the diagnostic criteria for COVID–19 pneumonia.

After admission, main treatments included that moxi�oxacin, oseltamivir, γ-interferon and the Lotus
antipyretic granules. As to February 02, 2020, he still had the signs of intermittent fever and dry cough,
therefore, the anti-virus drug, Lopinavir and Ritonavir Tablets, the methylprednisolone were given. Up to
February 14, 2020, although patient’s symptoms of malaise and pronounced tiredness were signi�cantly
improved, he still had the dry cough and intermittent fever. For centralized management to COVID–19
patients, he was transferred to Jiangjunshan Hospital (The Fixed Hospital for COVID–19 patients in
Guizhou Province, China). Laboratory data examined after transferring indicated the count of leukocyte
and lymphopenia decreased, while IL–6 and CRP and ESR increased  and the mildly abnormal liver
function (Table 2), Arterial blood gas analysis was as follows: pH, 7.41 PO2, 78(oxygen Index 270); PCO2,
42 mmHg on room air (Table 4). The chest CT showed the streaky or coarse reticular pattern opacities,
and lesions in both lower lobes were improved comparing to that scanned before (Figure 2). Treatments
with moxi�oxacin and oseltamivir were replaced with the anti-virus drug, Arbido.

Up to February 21, 2020, the sign of dry cough and fever signi�cantly removed. The examination of chest
CT showed the lesions in both lower lobes signi�cantly improved (Figure 3), and the assay of blood
sample indicated all parameters of in�ammation were normal except ESR (Table

3) tested on February 25, 2020. Also both the nucleic acid assay of throat swab of virus of COVID–19
tested on February 22 and 24, 2020 were negative, all which indicated this patient recovered from
COVID–19.

However, the ESR gradually increased after admission, and reached at 120 mm/h on February 22, 2020,
to �gure out the possible reasons increasing the ESR in this case, we tested the related parameters of
tumor, in�ammation, tuberculosis, rheumatic diseases, autoimmune diseases, hyperthyroidism and
anemia, results showed there were no evidences indicated the increasing of ESR resulted from these
possible factors (Table 4). With the improvement of patient’s condition, we stopped the use of all anti-
virus on February 24,2020, patients situation was stable from February 24, 2020 to March 01, 2020, and
the patient was discharged and entered the period of medical observation on March 1, 2020, the
examination of ESR on February 28 and 29, 2020 still reached to 120 mm/h and 118mm/h respectively
(Figure 4), therefore we excluded the increasing of ESR resulted from the negative effect of drugs, but the
exact cause of ESR increased in this case is unclear.
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Discussion And Conclusion
As its high susceptibility, COVID–19 caused the serious public heath event around of the world [3, 8].
Although the treatments and prevention to COVID–19 pneumonia progressed, little is known about the
prognosis and clinical impact of COVID–19 pneumonia [2, 9].

In this virus-imported case, the fever is the typical clinical feature of COVID–19 infection even though
several in�ammation parameters such as the count of leukocyte and neutrophils were normal (As shown
in table

1). Consistent with common characteristics of viral infection, the abnormal of lymphopenia count
presented after COVID–19 and returned to normal level after recovery from virus infection (As shown in
table 1 and 3). With the illness progression, COVID–19 pneumonia could be associated with bacterial
infection, as the results showed the parameters of in�ammation such as the count of leukocyte and
neutrophils, IL–6 and CRP increased. But the PCT results indicated the viral infection rather than bacterial
infection mainly involved in this case (As shown in table 1–3). As the nucleic acid assay of virus turned
negative, the patient’s physical sign of fever and dry cough signi�cantly removed, therefore, the signs and
symptoms of the patient are correlated with the activity of the SARS-CoV–2.

Strangely, we found one unexplained laboratory data in this case that ESR began to signi�cantly increase
at about two weeks after COVID–19 infection, the high level of ESR sustained for long time even though
the sign of fever and dry cough removed, the change of chest CT scanning improved (Shown in �gure 3),
and the test of nucleic acid assay of throat swab of virus of COVID–19 turned negative. While current
results indicated the abnormal of ESR in this case was not caused by the tumor, in�ammation,
tuberculosis, rheumatic diseases hyperthyroidism, anemia, autoimmune diseases and the side-effect of
drugs ( As shown in table 4).

The ESR is affected by the size, shape and concentration of red blood cells and plasma characteristics
[10]. To date, the exact causes of the increased ESR in this case is not yet clear, the COVID–19 could
trigger the change of the form of erythrocyte or plasma characteristics including the immune system by
an unknown mechanism to increase the ESR. The sustained high level of ESR possibly brings the
negative effect on COVID–19 patient’s prognosis, for example, the high ESR could damage the joint,
which leads to the joint disease such as osteoarthritis [11, 12]. Furthermore, it may be a precursor of
hepatic and renal dysfunction [12–15]. Thus COVID–19 could in�uence the long-term prognosis of
patient, although more cases and evidences need to be provided.

Abbreviations
Coronavirus Disease 2019                            COVID-19

2019-novel coronavirus                                2019-nCoV
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Erythrocyte sedimentation rate                  ESR

Acute respiratory distress syndrome        ARDS

Multiple organ dysfunction                          MODS

C-reactive Protein                                            CRP

Procalcitonin                                                     PCT

Interleukin-6                                                      IL-6

Chest computed tomography                          CT
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Due to technical limitations, the tables are only available as a download in the supplemental �les section.

Figures

Figure 1

The images of chest CT scanned on January 31, 2020
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Figure 2

The images of chest CT scanned on February 15, 2020.

Figure 3

The images of chest CT scanned on February 25, 2020.
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Figure 4

The dynamic curves of patient’s body temperature and ESR during hospitalization.
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