Extremely elevated erythrocyte sedimentation rate

Etiology at a tertiary care center in Saudi Arabia

Mubammad Yousuf; FRCP (Edin), FACP, Javed Akhter, PhD, FIBMS, Khalid Al-Kbhairy, MD, FRCPath,

Mohammed A. Al-Saadan, MD, Salibh Bin-Salih, MD, FACP

ABSTRACT

Lol sl pll Ol S a5 ds e Oll uud 1 BlaY)

doas ) Aol V) dabedll Aol ) o ds c,.gf,.é s ady ol
L ¢ U ikl ppalite S a5 dasS) e
2551 2007 g e 3 xall IS 35 D pandl A Al
A o gt T e 8 e 5 By b al ity Lied wa) L 22008
B W g sl Al 3 g3y sledl pldl ST Jass
Ohblall oo 0 dnlyldl C el W35 (Lele 12 0 .L_UJJ?V_A)LQ;?
Ll Lol JSLadl Jamy e O gilag o g Al 1)y L L)
i3 )l B g mSIV ¥l BIS” ] g ) o (5Ll
GOl (Laladll SV LSS Oy s e WS ol
A Jdag sl pldl OL,ST a2 Ao e S5 OV 6 s
g L) Julsadl dpad &y chela/ 2 dl100 (5ol T o

JA5 e crand) la) 44,366 5l e A8 gl
c.'U:J» (42%) 1864‘)}‘-_“} cj'sjl\ [RES u.é;\j:»..;\ r.U\ QL&;
Sy Aol ek 100 (o5les of e L Lo Sl jLasY)
Olins OF By dily Ly e 567 2 o) LasY) ods
SIS Rl gle il 8 Lizy 0 508 RS RAE R
((15.9% ) 25101 2Ll o) of ¢(38.6% ) DLVl : JLlS
SV ((10.2% ) 1 axe Ol ((15.4% ) axd) ol 841
(8.7%) il SLLLY o gl eds fads A
s 8,508 LT Sl 0F G g Lo . (8.4% ) IS sl of
plaadl Cled! ((7.3% ) sy s5leg ) o) g\.@.d\:ga) TS
(5:3% ) i) Sl ((5.5%) Jdl ((6.9%) Al
Sl legin ST (5.1% ) omnd) J pme Oliifs Gyl ol o
(31%) SwY Jelill Ol ((47%) e el
i Ol 8 me s 155 (2.2%) Jodk) ((2.8% ) ol >

H(24%) Uiz o 14 ol od) p ) D ST Jiss

o M Bl 6lyp Ll Lo Sl O ) 2yl o laT 128
sed) el e My cel okl r.U\ oS J.E:J i g
il J) Jsoslly Olodl oo aa S ot e G DI

Objectives: To evaluate the etiology of extremely elevated
erythrocyte sedimentation rate (ESR) in adolescents and
adults at a tertiary care center.

Methods: This retrospective, cross-sectional,
observational study was carried out at King Abdulaziz
Medical City, Riyadh, Saudi Arabia using the
Westergren method of determining ESR in adolescents
and adults aged 212 years. The patients included
inpatients and outpatients with medical, surgical, and
gynecological problems. During a period from June 2007
to October 2008, consecutive, non-repetitive patients
with ESR 2100 mm/hour were evaluated for possible
etiology by checking the electronic and paper data file
of each patient.

Results: During the study period, out of the 44,366 ESR
tests carried out at this center, 1864 (4.2%) had an ESR
>100 mm/hour belonging to 567 patients. Out of 508
patients fulfilling the study criteria, the main associated
causes included: infections (38.6%), autoimmune
diseases (15.9%), malignancy (15.4%), miscellaneous
causes (10.2%), ischemic tissue injury or trauma (8.7%),
and renal diseases (8.4%). Ten common individual causes
included: rheumatoid arthritis (7.3%), osteomyelitis
(6.9%), tuberculosis (5.5%), trauma (5.3%), lymphoma
and sepsis of unknown origin (5.1%) each, urinary
tract infection (4.7%), septic arthritis (3.1%), abscesses
(2.8%), and pregnancy (2.2%). Fourteen (2.4%) patients
had no known cause.

Conclusion: Most of the patients with extreme ESR
elevation have an underlying cause and a focused
evaluation of such patients needs to be carried out to
reach a diagnosis.
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he erythrocyte sedimentation rate (ESR)

determination is a commonly performed laboratory
test and is known as an acute-phase reactant test,
namely, it reacts to acute conditions in the body, such
as infection, or trauma. Edmund Biernacki and Robin
Fahraeus have been credited with the discovery of ESR,
although it had been described much earlier by John
Hunter.! Some studies suggest that the test may be
useful as a “sickness index” or screening tool for some
specific diseases. An extremely elevated ESR (EEESR)
defined as equal to or greater than 100 mm per hour,
is associated with a low false-positive rate and a 90%
predictive value for serious underlying disease, most
often infection, collagen vascular disease, or metastatic
malignancy.? An EEESR carries a poor prognosis. In one
study, such inpatients had a mortality of 12% at one
month, and 34% at 6 months. A follow up ESR of >60
mm/hr at one month in these patients (in the absence
of rheumatoid disease or paraproteinemia) was found
to carry a poor prognosis.” In the pre-HIV era, a review
found an EEESR to be most commonly associated with
infections, followed by malignancy, inflammatory/
collagen disease, renal, and miscellaneous diseases.” In
Saudi Arabia, data on ESR are available from small
studies in children and dialysis patients.”® Hence, this
study was carried out to provide further information on
the etiological relationship of EEESR in Saudi patients

in a tertiary care center.

Methods. After approval from the institutional
research committee, a cross-sectional, observational,
retrospective study was carried out on adolescents and
adult patients. Selection criteria were: all patients aged
>12 with ESR equal to or more than 100 mm per hour
(mm/hour) tested at King Abdulaziz Medical City,
Riyadh, Saudi Arabia from June 2007 to October 2008.
This hospital is a tertiary care teaching referral center in
Riyadh, Saudi Arabia with 1000 beds. Non-repetitive,
outpatients and inpatients medical, surgical, and
gynecologic cases that had been thoroughly investigated
were included. Patients with no follow up investigations
were excluded. The ESR at this hospital is carried out on
whole blood samples obtained through standard venous
venipuncture techniques in 4 mls BD Vacutainer tubes
(BD, Plymouth, UK) or Vacuette tubes (Greiner Bio-
one, Kremsmunster, Austria) with di- or tri- potassium
EDTA. The test is performed using an automated TEST
1 THL Analyser (Alifax, Padova, Italy). This automated
ESR analyzer measures the capacity of the red cells to
aggregate photometrically over a very short period of
time and translates the results into traditional units as
mm/hr. Results between 0-149 mm/hour are reported
as exact figures, whereas those having ESR equal to or
more than 150 are reported as 2150 mm/hour. The
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clinical data of this patient population were studied to
evaluate the underlying diseases associated with these
ESR values. The cause of the EEESR in each patient was
evaluated by checking the available CBC, differential
count, chemistry, urinalysis, histopathology data,
microbiology results, serology, protein electrophoresis,
special staining or flow cytometry, plain x-rays,
endoscopic studies, and CT or MRI scanning results.
Sepsis of unknown origin was diagnosed when the
patient had 2 or more criteria of systemic inflammatory
response syndrome (SIRS) with positive blood cultures,
but without obvious identifiable localizing infection.”
Patients having more than one possible cause of EEESR
were evaluated for any change from previous ESR, or
any acute event during the period of the highest ESR
reading and disease related to the new change in ESR
was identified as a cause. Only patients, who had been
investigated thoroughly and had no identifiable cause
for EEESR despite thorough investigations, were
considered as idiopathic.

The data were computed using Microsoft Excel 2007
and by descriptive statistics total numbers, percentage
(%), and mean values of different groups of patients
were calculated.

Results. Out of a total of 44,366 samples tested
for ESR in adolescents and adults 212 years during
the study period in this hospital, 1864 samples (4.2%)
had ESR 2100 mm/hour. These samples belonged to
567 patients, with most of the patients having more
than one test (mean 3.3 tests per patient). Fifty-nine
patients were excluded from the study, 45 patients
did not follow up after the initial blood test, while for
15 patients the files were not available. The final data
belonged to 508 patients and the main causes of EEESR
in these patients are summarized in Table 1. The 10 most
common individual causes of EEESR are summarized
in Table 2. Main infections included osteomyelitis,
tuberculosis, and urinary tract infections as shown
in Table 3. Autoimmune diseases, malignancies, and
miscellaneous conditions were the second, third, and
fourth most common groups with EEESR as summarized
in Table 4. Kidney diseases included 43 (8.4%) patients
with EEESR, of these, 20 (47%) had end stage renal
disease (ESRD) on dialysis, while 23 (53%) had
various stages of pre-end stage chronic kidney disease
(CKD). Trauma and ischemic tissue injury were the
cause of EEESR in 44 (8.7%) cases. Trauma induced
by accidents or by surgical operations was the cause in
27 patients. Among them, 6 patients had fractures, 7
had soft tissue, muscle, or deep organ trauma, while 14
patients had undergone different operations in the last
6 months. Seventeen patients had ischemic tissue injury
with manifestations of cardiovascular or cerebrovascular
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Table 1 - Main causes of extremely elevated erythrocyte sedimentation
rate with gender distribution (N=508)

Table 4 - Autoimmune diseases, malignancies and miscellaneous causes of
extremely elevated erythrocyte sedimentation rate (N=312).

Cause Male Female Total Mean age
n (%) n (%) n (%) of all
patients
(years)
Infections 116 (22.8) 80 (15.7) 196 (38.6) 56.6
Autoimmune 18 (3.5) 63 (12.4) 81 (15.9) 40.0
diseases
Malignancy 35 (6.9) 43 (8.5) 78 (15.4) 55.6

Miscellaneous 18 (3.5) 34 (6.7) 52 (10.2) 45.5

causes

Kidney disease 20 (3.9 23 (4.5) 43  (8.4) 61.0

Trauma and 22 (4.3) 22 (4.3) 44 (8.7) 60.1
ischemic tissue

injury

Idiopathic 6 (1.2) 8 (1.6 14 (2.8) 434
Total 235 (46.3) 273 (53.7) 508 (100) 53.4

Table 2 - Ten most common causes of extremely elevated
erythrocyte sedimentation rate (N-508).

Individual causes N (%)
Rheumatoid arthritis 37 (7.3)
Osteomyelitis 35 (6.9)
Tuberculosis 28 (5.5)
Trauma (accidental & operative) 27 (5.3)
Lymphoma 26 (5.1)
Sepsis of unknown origin 26 (5.1)
Urinary tract infections 24 (4.7)
Septic arthritis 16 (3.1)
Abscesses 14 (2.8)
Pregnancy 11 (2.2)

Table 3 - Extremely elevated erythrocyte sedimentation due
to infections (N=196).

Type of infection N (%)
Osteomyelitis 35 (17.9)
Tuberculosis 28 (14.3)
Sepsis from unknown site 26 (13.3)
Urinary tract infections 24 (12.2)
Wound infections 19 (9.7)
Septic arthritis 16 (8.2)
Abscesses 14 (7.1)
Pneumonia 7 (3.6
Infected gangrene 7 (3.6)
Biliary infections 5 (2.6
Infective endocarditis 4 (2.0
HIV /AIDS 3 (L5)
Other infections 8 (4.1)

HIV/AIDS - Human immunodeficiency virus/Acquired
immune deficiency syndrome. Other infections in 8 patients
included 2 cases of bacterial peritonitis with one case each of
malignant otitis media, septic abortion, brucellosis, invasive

fungal infection, and cutaneous leishmaniasis.

Cause N (%)
Autoimmune diseases (n=81)
Rheumatoid arthritis 37 (45.7)
Systemic lupus erythematosis 23 (28.4)
Rheumatic fever 6 (7.4)
Juvenile chronic arthritis 3 (3.7)
Vasculitis 2 (2.5)
Mixed connective tissue disease (MCTD) 1 (1.2)
Other autoimmune diseases” 9 (11.0)
Malignancies (n=78)
Lymphomas 26 (33.3)
Multiple myeloma 10 (12.8)
Leukemias® 9 (11.1)
Carcinoma colon and rectum 7 9.0)
Hepatocellular carcinoma 4 (5.0)
Other cancers* 22 (28.2)
Miscellaneous causes (n=52)
Pregnancy 11 (21.2)
Inflammatory bowel disease 11 (21.2)
Status post-transplantation 9 (17.3)
Interstitial lung disease 7 (13.5)
Myelodysplastic syndrome 2 (3.8
Intra-uterine fetal death 2 (3.8)
Benign tumors 2 (3.8)
Other miscellaneous causes® 8 (15.4)

‘Other autoimmune diseases included 2 cases of polymyalgia rheumatica,
and one case each of scleroderma, polyarteritis nodoa. Hoshimoto’s
thyroiditis, Grave’s disease, giant cell arteritis, autoimmune hepatitis,
and primary biliary cirrhosis. "Out of 9 cases of leukemias, 6 were acute
myelogenous leukemia, 2 were acute lymphoid leukemia and one was
chronic lymphocytic leukemia. *Out of 22 other cancers, 2 each were
carcinoma thyroid, carcinoma lung and carcinoma prostate, 3 cases of
metastatic cancer with unknown primary, one case each of cancer of gall
bladder, duodenum, breast, endometrium, kidney, adrenal, nasopharynx,
brain, neck, testis and one case each of Kaposi sarcoma, leiomyosarcoma
and spindle cell cancer. *Other miscellaneous causes included: 2
cases of diabetic Charcot joints, one case each of psoriasis, glycogen
storage disease, Rosai Dorfman’s disease, intracerebral hemorrhage
and lumbar spinal stenosis.

disease. Of these, ischemic heart disease was the cause
of EEESR in 6 patients, myocardial infarction in 5
patients, peripheral vascular disease in 2 patients,
ischemic stroke in 3 patients and myocarditis in one
patient. Fourteen (2.8%) patients had no identifiable
cause of EEESR, which could be grouped to any of the
different categories and were termed idiopathic.

Discussion.  The search for simple diagnostic
markers that can be assessed anywhere at low cost is
important particularly in developing countries. An
EEESR is associated with a low false-positive rate for
a serious underlying disease. The conditions found in
this situation have varied in individual populations,
depending on patient’s age, inpatient versus outpatient
status, and the discipline of patients studied. In most
studies, infection has been the leading cause of an
extremely elevated value, followed by collagen vascular
disease, and malignant tumors.’ Renal disease has also
been a notable etiologic factor.®® In our study, the
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main associated causes included infections in 38.6%,
autoimmune diseases in 15.9%, and malignancy in
15.4%. There is limited comparative Saudi data in
adolescents and adults. However, in Saudi children
with EEESR,’ infections were the most common cause
(49.5%), followed by connective tissue diseases (26.3%),
malignancy (12.1%), and renal diseases (8.1%).
Compared to our study, data from adult inpatients
in South Africa,” most of whom were HIV positive,
detected infection to be present in 91.6%, malignancy
in 3.8%, renal disease in 3.1%, inflammatory/collagen
diseases in 2.9%, and miscellaneous disease in 4.9% of
the cases with EEESR.

In our study, the main infections responsible for
EEESR were osteomyelitis, tuberculosis, and sepsis of
unknown origin, urinary tract infections, and septic
arthritis. Our results indicate the infections as the
main cause of EEESR. This is in agreement with other
similar studies.*>’ Osteomyelitis is a severe infection
of bone associated with EEESR. Long term antibiotics
and laboratory monitoring of white blood cells and
erythrocyte sedimentation rate with at least 12 months
follow up have resulted in excellent results.” Improved
diagnostic accuracy for osteomyelitis in diabetic foot
can be achieved by clinical and laboratory findings. A
combination of ulcer depth with serum inflammatory
markers is likely to be a sensitive strategy that may allow
greater detection of early diabetic osteomyelitis."" The
ESR has been found to be abnormal in patients who
have septic arthritis due to an infected joint prosthesis.
However, although useful in prosthetic hip and knee
infections, ESR has poor sensitivity for the diagnosis
of shoulder implant. Therefore, its performance is
variable.”? In our study, lymphoma, multiple myeloma,
and leukemia were the most common malignancies
associated with EEESR. In various cancers, a high
ESR has been found to correlate with an overall poor
prognosis, for example, Hodgkins Disease, gastric
carcinoma, renal cell carcinoma, chronic lymphocytic
leukemia, breast cancer, colorectal cancer, and prostate
cancer.”'* A sedimentation rate greater than 100
mm/hr usually indicates metastasis in patients with
solid tumors.” Several European studies of patients with
Hodgkin’s disease have indicated that an elevated ESR
may still be a superior predictor of early relapse, especially
if the value remains elevated after chemotherapy or
fails to drop to a normal level within 6 months after
therapy.”” However, more modern tests should be used
as criterion for diagnosing relapsed Hodgkin’s disease.
Renal disease was responsible for 43 (8.4%) cases of
EEESR. In a study of Saudi patients on hemodialysis,
32% of the patients had EEESR, and the rise in ESR
was associated with elevated plasma fibrinogen with
no relationship to anemia.® In our study, 25 (4.9%)
had EEESR due to trauma associated with accidents
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or surgical operations. The ESR usually increases to
high levels after major surgical operations or extensive
trauma, and often returns to normal within 6 months.
The ESR rises acutely immediately postoperatively
after intramedullary nailing of a long bone fracture.'
However, the prevalence of EEESR in trauma or after
different surgical operations is not known. The ESR has
been proposed to be a simple test that can independently
predict the risk of developing coronary heart disease
(CHD). In a cohort of 7,988 men and 8,685 women
who participated in The Reykjavik Study in Iceland,"”
ESR was an independent predictor of the risk of
developing CHD. Raised ESR has been associated with
a poorer prognosis in patients with coronary artery
disease, unstable angina, and myocardial infarction.'®"
However, whether this increased mortality varies
directly with the degree of rise in ESR is not known.
A persistently elevated ESR in someone who has had a
stroke or transient ischemic attack may imply ongoing
thrombosis/fibrinolysis.?” In our study, 16 (3.1%) of the
patients had stable ischemic heart disease, peripheral
vascular disease, acute coronary syndrome, or a stroke.
In our study, 14 (2.8%) had no obvious known cause
despite extensive investigations with follow up periods
of 3 months to 3 years. This compares to 2.4% in a
pooled data,* and 0.2% cases in a South African study’
of EEESR. The proportion of these cases depends on
the nature of the study (prospective or retrospective),
the intensiveness of investigations, duration of follow
up, and inclusion of well-investigated cases. Being
a retrospective study, several factors could not be
evaluated. We could not assess many aspects, which
could have been possible in a prospective study. We
could not find out the reason for asking for ESR by the
treating doctors or the treatment given in each patient.
The follow up period was not uniform and the prognosis
of patients was not known in all cases. This type of work
will need a multidisciplinary collaborative effort in a
well-planned prospective study, which is not available
in the literature at the moment. Our study has tried to
find out the causes of EEESR in Saudi population in a
tertiary care setting.

We conclude that most of the patients with EEESR
have an underlying cause and a focused evaluation
of such patients needs to be carried out to reach a
diagnosis.
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