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Clinical Significance of Extreme Elevation of the Erythrocyte
Sedimentation Rate: Diagnoses and Survival in 681 Patients in a

Portuguese Hospital.
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Abstract:

Introduction: We aimed to study the association between
extreme erythrocyte sedimentation rate (ESR) elevations (>100
mm/h), and the distribution of disease categories, diseases,
age, sex, C-reactive protein levels and five-year survival.

Methods: a retrospective study of all patients with extreme
ESR values examined at a Portuguese hospital, from January
1, 2008, through December 31, 2012. Independent variables
included disease categories, subcategories, age, sex, and
CRP level. Living status and date of death were determined
using the Portuguese Electronic Prescription System.

Results: An ESR above 100 mm/h was found in 681 pa-
tients (1.5% of all determinations). The leading diagnosis cate-
gory was infection (461, 65.1%), followed by malignancy (107,
15.1%), and inflammatory/autoimmune (85, 12.0%). The most
prevalent disease was pneumonia (227, 33.3% of all patients).
Infection was less likely in outpatients (20.7%), as was ma-
lignancy in females (11.4%). Five-year mortality was 70.3%,
higher in patients with malignancy (83%) and lower in patients
with inflammatory/autoimmune disease (45.9%).

Conclusion: We found that almost all patients with an
extreme ESR elevation have an identifiable etiology, with in-
fection observed in nearly two-thirds and pneumonia being
the most common disease in one-third of all patients. Infec-
tion was less likely in outpatients, as was malignancy in fe-
males. The ESR and CRP levels correlated poorly in patients
with extremely elevated ESRs. The five-year mortality rate
was 70.3%, with survival being significantly lower in patients
with malignancy, and higher in those with inflammatory/au-
toimmune disease. These findings may enhance the diag-
nostic and prognostic evaluation of patients with extreme
elevations in ESR.
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, Nuno Lupi Manso?

Resumo:

Introduc&o: O nosso objetivo foi estudar a associacdo
entre elevagdes extremas da velocidade de sedimentacao
(VS) (=100 mm/h) e a distribuicao por categorias de doencas,
doencas, idade, sexo, niveis de proteina C-reactiva e sobre-
vida a 5 anos.

Métodos: Estudo retrospetivo de todos os doentes com
elevacao extrema da VS avaliados num hospital portugués de
1 de Janeiro de 2008 a 31 de Dezembro de 2012. Variaveis
independentes incluiram categorias de doencas, subcatego-
rias, idade, sexo e niveis de PCR. A situacao vital e data de
morte foram determinadas pelo uso do Sistema de Prescricao
Eléctrica portugués.

Resultados: Uma VS superior a 100 mm/h foi determi-
nada em 681 doentes (1,5% de todas as avaliagbes de VS).
A categoria diagndstica mais frequente foi infeccéo (461,
65,1%), seguida de neoplasia (107, 15,1%), e de inflama-
géo/autoimunidade (85, 12,0%). A doenga mais prevalen-
te foi a pneumonia (227, 33,3% de todos os doentes). A
infecdo era menos provavel nos doentes de ambulatorio
(20,7%), assim como a neoplasia em mulheres (11,4%). A
mortalidade a cinco anos foi de 70,3%, superior nos doen-
tes com neoplasia (83%) e inferior nos doentes com infla-
macao/autoimunidade (45,9%).

Concluséo: Verificamos que quase todos os doentes com
elevacao extrema da VS tém uma etiologia identificavel, com
infeccdo a ser a causa em cerca de dois tercos e a pneumonia
a ser responsavel em cerca de um terco de todos os doentes.
A infeccdo foi menos provavel em doentes de ambulatério,
assim como a neoplasia em mulheres. Os niveis de VS e de
PCR tém fraca correlagéo nestes doentes. A mortalidade a
cinco anos foi de 70,3%, com a sobrevida a ser significati-
vamente menor em doentes com neoplasia, e superior em
doentes com inflamagao/autoimunidade. Estes resultados
poderdo auxiliar a avaliacao diagnostica e prognéstica dos
doentes com elevagdes extremas da VS.

Palavras-chave: Mortalidade; Velocidade de Sedimen-
tacéo.
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Learning Points

Question: What is the clinical significance of having an
erythrocyte sedimentation rate (ESR) above 100 mm/h?

Findings: In this cohort of 681 patients with an ESR above
100 mm/h, two-thirds had an infectious disease, and over
70% of the cohort died within five years.

Meaning: An ESR above 100 mm/h identifies patients with
severe iliness, mostly infectious diseases, with an elevated
five-year mortality rate.

Introduction

The erythrocyte sedimentation rate (ESR) is a laboratory
test that measures the distance in millimeters that erythro-
cytes fall during one hour. Despite its ancient origins, dating
back to the Greeks who observed the relationship between
the sedimentation of red blood cells and fibrinogen (or "phleg-
ma" as they called it), our understanding of the ESR has not
substantially evolved. For both the Greeks and modern medi-
cine, the rate of red cell sedimentation served as a means to
detect the presence of specific bodily “humors”.!

Widely regarded as a “marker of sickness",>® the ESR,
particularly extreme elevations of 100 mm/h or greater, is typi-
cally associated with diseases categorized into infection, au-
toimmune, malignancy, renal disease, or miscellaneous.®®

While an initial Mayo Clinic study identified malignancy as
the most common cause of an ESR greater than 100 mm/h,*
subsequent research consistently pointed to infectious disea-
ses as the predominant category.® As early as 1986, Fincher
emphasized that the finding of an ESR of 100 mm/h or more
should not trigger an exhaustive search for an occult malig-
nant neoplasm.® Nevertheless, and despite these findings,
physicians continue to associate extremely elevated ESR of
unknown cause with malignancy.”

The distribution of diagnostic categories in patients with an
ESR above 100 mm/h exhibits wide variation, potentially in-
fluenced by differences in patient populations seeking care at
various institutions or countries,® as well as individual patient
characteristics such as sex, age, or setting. In Portugal, our
knowledge on this issue is limited to a single study conducted
nearly three decades ago.?

The aim of the current study was threefold: (1) to identify the
causes of extreme ESR elevation (>100 mm/h) in a Portuguese
population, (2) to assess the influence of sex, age, and patient
setting (inpatient, outpatient, emergency room) on the relative
contribution of each disease category, and (3) to determine the
five-year survival of patients with an ESR above 100 mm/h.

Patients and Methods
This study conducted a retrospective chart review of all
adult patients with an ESR of 100 mm/h or greater (indicating
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extreme ESR elevations) at Hospital do Espirito Santo - Evora
(HESE) from January 1, 2008, to December 31, 2012. The se-
lection of patients was based on ESR determinations perfor-
med at our hospital's clinical pathology department during this
time frame. The study was approved by HESE’s review board
and the need for informed consent was waived by this board.

HESE is the sole public hospital in the Evora district — a
predominantly rural district with approximately 180 000 inha-
bitants, in Portugal.

One of the authors examined patient records to determine
diagnoses associated with elevated ESR up to a year after the
initial elevated value was identified. Manual reviews of electro-
nic medical records included assessments of clinical notes,
pathology reports, and radiology reports for the year following
the initial extreme elevation in ESR. Diagnoses were retained if
the provider specifically attributed a diagnosis to the elevated
sedimentation rate, if the diagnosis was known in the literatu-
re to be associated with an elevated sedimentation rate, or if
the reviewer believed the diagnosis was likely associated. As
in more recent studies, if a patient had more than one asso-
ciated diagnosis, each diagnosis was included. In cases of
doubt, patient records were reviewed by another author. Ca-
tegories were divided, as in previous studies, into infection,
inflammatory/autoimmune, malignancy, renal disease, and
unknown. A subset analysis evaluated specific diagnoses wi-
thin each category, and the top five most frequent diagnoses
from each category were determined.

Deaths were identified using the Portuguese Electronic
Prescription System (PEM), where all patients with a previous
death certificate are identified with their death date.

Descriptive summaries were reported as mean/SD for
continuous variables and as frequency (percentage) for cate-
gorical variables. Two-sided chi-square tests (or Fisher’s exact
tests when appropriate) were used to assess associations be-
tween each disease category and categorical variables. The
Mann-Whitney test was used for continuous variables. The
association between ESR and CRP level was assessed using
the Pearson correlation coefficient. A log-rank test was run to
determine if there were differences in the survival distribution
for the different categories of disease. All tests were two-si-
ded, and p values less than 0.05 were considered statistically
significant. The analysis was performed using SPSS Statistics
for Windows software, version 20.0 (IBM).

Results

From January 1, 2008, to December 31, 2012, our hos-
pital conducted a total of 72 439 ESR determinations, with
1069 (1.5%) showing levels of 100 mm/h or more, correspon-
ding to 681 patients and 708 diagnoses. Among the patients
in the study group, 355 (52.1%) were female, with a median
age of 73 years (range, 1 to 99 years). Diagnoses were cate-
gorized as follows: infection (461, 65.1%), malignancy (107,
15.1%), inflammatory/autoimmune (85, 12.0%), unknown
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(80, 4.2%), and renal disease (25, 3.5%). Out of these diag-
noses, 530 (75.9%) were from inpatients, 164 (23.2%) from
outpatients, and 14 (2.0%) from patients in the emergency
department.

The distribution of diagnoses varied significantly by pa-
tient setting. Outpatients had a higher prevalence of ma-
lignancy (31.7%) and inflammatory/autoimmune disease
(28.8%), and much lower rates of infection (20.7%). Inpa-
tients exhibited a higher prevalence of infection (78.9%) and
lower frequencies in all other categories. All the above as-
sociations had statistical significance (p<0.001). The distri-
bution in patients from the emergency department did not
reach statistical significance.

Being female was associated with a slightly decreased
frequency of malignancy (11.4%, p = 0.008). There were
no statistically significant associations concerning sex and
the frequency of the other diagnostic categories. Patients
with inflammatory/autoimmune disease were younger (o =
0.001). The age of patients in the other diagnostic catego-
ries did not significantly differ from the overall group.

The most common diagnostic category was infection,
with pneumonia being the most frequent subtype (227,
49.2%), followed by urinary tract infection (including pyelo-
nephritis) (102, 22.1%), cellulitis (30, 6.5%), and tuberculosis
(15, 3.3%), with several less frequent diagnoses accounting
for the remaining 18.9%.

Malignancy was the second most common category,
with leukocyte neoplasias (multiple myeloma, monoclonal
gammopathy of undetermined significance, leukemia, and
lymphoma) being the most frequent (36, 33.6%). This was
followed, in descending order, by lung cancer (16, 15.0%),
colorectal neoplasia (8, 7.5%), gastric cancer (7, 6.5%), and
urothelial neoplasia (7, 6.5%), with several less frequent
diagnoses accounting for the remaining 30.9%. Metastatic
disease was present in 12.5% of lung cancer, 50% of co-
lorectal neoplasia, 57.1% of gastric cancer, and 14.3% of
urothelial neoplasia cases.

The third most common diagnostic category was inflam-
matory/autoimmune disease, encompassing various disea-
ses with a broad distribution. Heart disease was the most
frequent, with acute myocardial infarction, pericarditis, and
Dressler syndrome (14, 16.5%). This was followed, in des-
cending order, by rheumatoid arthritis (8, 9.4%), polymyalgia
rheumatica (6, 7.1%), gout (5, 5.9%), and acute pancreatitis
(5, 5.9%), with multiple less frequent diagnoses accounting
for the remaining 55.2% (Table 1, Fig. 1).

Five years after having an ESR above 100 mm/h, 479 pa-
tients had died (70.3%), with a mean time of 797 days (mini-
mum O and maximum 3719, SD 960.9). A log-rank test was
run to determine if there were differences in the survival distri-
bution for the different categories of disease. The survival dis-
tributions for malignant (x2(1) =11.3, p = 0.001), inflammatory
(x2(1) =7.16, p = 0.007) and chronic kidney disease (x2(1)
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Table 1: Distribution of disease categories and diseases
amongst 681 patients with ESR>100 mm/h.

Metastatic
Disease
(N, %)

Disease Disease (N, %)

Category (N, %)

Pneumonia (227, 49.2)

Urinary Tract Infection
(102, 22.1)

Infection

(461, 65.1) Cellulitis (30, 6.5)

Tuberculosis (15, 3.3)

Other (87, 18.9)

Leukocyte Neoplasia
(36, 33.6)

Lung Cancer (16, 15) (2,12.5)

Colorectal Neoplasia

675 (4, 50.0)

Malignancy
(107, 15.1)

Gastric Cancer (7, 6.5) (4,57.1)

Urothelial Neoplasia

7,65 A, 14.9)

Other (33, 30.9)

Heart Disease (14, 16.5)

Rheumatoid Arthritis
(8,9.4)

Polymialgia Rheumatica

Inflammatory/ 6, 7.1)

Autoimmune
(85, 12)

Gout (5, 5.9)

Acute Pancreatitis
5,5.9)

Other (47, 55.2)

Renal Disease
(25, 3.5)

Unknown
(30, 4.2)

=6.73, p = 0.009) were statistically significant when com-
pared to overall survival. On the other hand, infection (y2(1)
=2.64, p = 0.104) and unknown diagnosis (x2(1) =2.86, p
= 0.09) failed to significantly differ from the overall survival
curve. As such, mortality at 5 years was significantly increa-
sed for patients with malignancy (83%) and decreased for pa-
tients with inflammatory/autoimmune disease (45.9%) (Fig. 2).

A total of 650 of these patients also had a CRP value
within 24 hours of an ESR value. In these patients, the Pear-
son correlation coefficients of ESR and CRP levels were not
statistically significant (p = 0.149).
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Figure 2: Log rank test of the survival distribution
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Discussion

In this study, an ESR above 100 mm/h was found in
1.5% of all ESR determinations. Infectious diseases cons-
tituted the most prevalent diagnostic category, observed in
nearly two-thirds of our population, with pneumonia being
the most common disease in almost one-third of all patients
with an extreme elevation of ESR. The frequency of disea-
se categories was significantly influenced by patient setting
and sex. Malignancy was less frequent in women. Inpatients
had a higher frequency of infection and less of all the other
disease categories, with the opposite happening in outpa-
tients. The five-year mortality rate was 70.3%, significantly
higher in patients with malignancy and lower in patients with
inflammatory/autoimmune disease.

Similar to previous research, we found that very few ESR
determinations exceeded 100 mm/h (1.5% in our series,
compared to 1% and 4.2% in other series?®?). Over 90% of
patients had known diagnoses,?®° supporting the notion
that extreme elevations in ESR are typically associated with
an explanatory disease, serving as a "sickness index".>?

Approximately two-thirds of our patients had infectious
diseases (65.1%). Among the 16 studies reviewed by Da-
niels et al (6) from 1952 to 2017, infectious diseases were
the most frequent diagnostic category in 14 studies, ranging
from 25% to 92%. Pneumonia, consistent with previous re-
search,%819 was the most common infectious disease in our
population.

The percentages of patients with malignancy (15.1%) or
inflammatory/autoimmune disease (12.0%) in our series fall
within the broad range reported in other studies (malignancy
12%-58%, inflammatory/autoimmune diseases 3%-71%).
The wide range in values across these series may reflect
differences in patient populations seeking care at various
institutions,® as noted by Fincher in 1986, although metho-
dological differences may also contribute. For instance, in
our study, heart disease (acute myocardial infarction, pe-
ricarditis, and Dressler syndrome) and acute pancreatitis
(without a diagnosis of infection) were included in the inflam-
matory/autoimmune disease category, representing 22.4%
of this category. However, these diagnoses were absent in
the largest study on this subject by Daniels et al.®

In our study, approximately half of the patients with gas-
tric or colorectal cancer had metastasis, with a lower per-
centage of metastatic disease in cases of lung or urothelial
neoplasia — a finding that diverges from the results of other
authors, who considered that patients with a malignant
cause for an extreme elevation of ESR would almost always
have metastatic disease.® 12

In our population, infectious diseases were much less
likely in outpatients (20.7% instead of 65.1%), as were ma-
lignant diseases in females (11.4% instead of 15.1%), and
patients with inflammatory/autoimmune diseases were
younger. We are not aware of other studies that found an
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association between age, sex, or setting, and the distribu-
tion of disease categories in patients with extreme eleva-
tions in ESR.

The patients in our series had a five-year mortality rate
of 70.3%, surpassing usual rates for heart failure (67%"),
cirrhosis (52.5%'), colorectal cancer (63%), breast cancer
(91%), and prostate cancer (97%)." We are aware of only
another study with results on mortality and survival,® althou-
gh only short-term results were presented (mortality 12% at
one month, and 34% at 6 months). Although in our study
mortality was higher for patients with malignancy and lower
for those with inflammatory/autoimmune disease, as expec-
ted, we were surprised to find that almost half of the latter
died during this period: patients with an inflammatory/au-
toimmune disease and a ESR above 100 mm/h had a five-
-year mortality rate of 45.9%, in our population. We believe
these results might have been influenced by the inclusion of
heart disease and acute pancreatitis patients in this cate-
gory, as stated above.

The correlation between the values of ESR and CRP did
not reach statistical significance, a finding similar to previous
research.®16.17

This was a retrospective, single-institution study, which
may limit generalization to other settings, in line with the
above-mentioned statement by Fincher on “differences in
the patient populations seeking care at the various institu-
tions” and other differences in methodology. Nevertheless,
and to our knowledge, the present study is the second-
-largest study of diagnoses associated with extreme eleva-
tions in ESR6 and the first one to present five-year mortality
rates.

Conclusion

This study of patients with extreme ESR elevations, the
second largest of its kind to date, reaffirms findings from
previous research reporting that almost all patients have an
identifiable etiology, that infection is the most common di-
sease association, and that ESR and CRP levels correlate
poorly in these patients. Unlike some previous studies, we
found that, in patients with malignancy, an extreme elevation
in ESR is not pathognomonic of metastatic disease. We also
found that mortality at five years was 70.3%, higher in pa-
tients with malignancy (83%), and lower in patients with in-
flammatory/autoimmune disease (45.9%), findings that have
not been previously described.

These findings may enhance the diagnostic and prognos-
tic evaluation of patients with extreme elevations in ESR. ll
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