
Cancer Detection and Prevention 28 (2004) 37–42

The value of a complete blood count in predicting cancer of the colon
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Abstract

Mortality from colon cancer could be reduced with routine screening, yet screening rates are low. Current screening tools are limited
by expense and suboptimal acceptance. A retrospective case–control study of all cases of colon cancer diagnosed at our institution over a
5-year period was performed to determine the frequency of blood count abnormalities in these patients upon presentation. One hundred
twenty-seven patients had right-sided colon cancer: 107 (84%) had an elevated red cell distribution width (RDW); 87 (69%) had anemia;
and 70 (55%) had a low mean corpuscular volume (MCV). Ninety-eight patients had left-sided colon cancer: 49 (50%) had an elevated
red cell distribution width; 43 (44%) had anemia; and 22 (22%) had a low mean corpuscular volume. The red cell distribution width was
84% sensitive and 88% specific for right-sided colon cancer. An elevated red cell distribution width may help better identify those patients
who should be referred for full colonoscopy.
© 2004 International Society for Preventive Oncology. Published by Elsevier Ltd. All rights reserved.

Subject index terms: Anemia; Iron deficiency; Colorectal neoplasms/prevention and control; Diagnostic techniques; Digestive system; Erythrocyte indices

1. Introduction

In adult men and postmenopausal women, iron deficiency
is usually caused by chronic blood loss from the gastroin-
testinal (GI) tract. Even early iron deficiency reflects ab-
normal blood loss that requires medical attention. Several
prospective trials have demonstrated that neoplastic lesions
of the colon are frequently discovered among adults with
evidence of iron deficiency with or without anemia[1–5].

The red cell distribution width (RDW), a part of the au-
tomated complete blood count (CBC), measures the varia-
tion in the size of red blood cells. The RDW is the coef-
ficient of variation of red blood cell size and an elevated
RDW corresponds to anisocytosis. In the development of
iron deficiency, an elevated RDW usually precedes other ab-
normalities of the blood count, such as low mean corpus-
cular volume (MCV) or low hemoglobin (HGB)[6]. Since
an elevated RDW is an early indicator of iron deficiency
and the diagnostic evaluation of iron deficient patients often
discloses colonic neoplasia, we performed a retrospective
analysis to determine the incidence of abnormalities of the
RDW and other red blood cell values in patients presenting
with newly diagnosed cancer of the colon.
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2. Methods

We studied all 241 cases of newly diagnosed colon cancer
at the University of Texas Medical Branch (UTMB) hospitals
from 1 January 1996, through 31 December 2000. UTMB is
a tertiary, academic medical center with a primary catchment
area of 250,000 people, and is a referral center for the entire
state of Texas. All racial and ethnic groups as well as both
genders were included in this study.

After permission from the UTMB Institutional Review
Board was obtained, a retrospective chart analysis was per-
formed on all patients with the diagnosis of colon cancer as
documented by the institutional tumor registry. The follow-
ing data were recorded on each patient with colon cancer:
gender, age at diagnosis, pathologic staging of the tumor,
date of the surgical or diagnostic procedure confirming the
pathologic stage of the tumor; and CBC data (RDW, HGB,
and MCV) from the count performed closest to the date prior
to the surgical or diagnostic procedure confirming the patho-
logic stage of the tumor, but in every case prior to the ini-
tiation of iron therapy or the transfusion of red blood cells.
CBC data after the initiation of iron therapy or the transfu-
sion of red blood cells were not considered since both of
these interventions can alter the CBC data. The American
Joint Committee on Cancer TNM system was used to stage
all cancers[7].
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Protocol inclusion criteria for those with colon cancer in-
cluded the following: age≥18 years old; proven adenocar-
cinoma of the colon involving any location from the cecum
to the sigmoid colon; at least one CBC drawn and recorded
prior to the surgical or diagnostic procedure confirming the
pathologic stage of the tumor; and staging procedure per-
formed at UTMB between 1 January 1996, and 31 Decem-
ber 2000. Patients were excluded from the study if any of
the following was found: age<18 years old (n = 1); ma-
lignancies of the colon other than adenocarcinoma (n = 7);
no CBC data recorded prior to the surgical or diagnostic
staging procedure (n = 5); no CBC data recorded prior to
the initiation of iron therapy or the transfusion of red blood
cells (n = 2); previous treatment with chemotherapy or ra-
diation therapy within 1 year prior to diagnosis (n = 1);
or documented Vitamin B12 or folate deficiencies (n = 0).
Patients with rectal cancer were not included since they are
more likely to present with rectal bleeding and less likely to
present with occult blood loss[8]. All of the remaining 225
patients with colon cancer were included for analysis.

The control group included all 494 patients during the
same time period that had both a routine flexible sigmoi-
doscopy and at least one CBC within 6 months of the
procedure. All of these sigmoidoscopy examinations were
performed in the General Internal Medicine clinic at UTMB.
In addition to sigmoidoscopy, these patients also had yearly
fecal occult blood testing (FOBT). The CBC data from the
count performed closest to the date of the procedure was
recorded. Controls were excluded from the study if any
of the following was found: cancer of the colon or rectum
(n = 3); previous treatment with chemotherapy or radiation
therapy within 1 year of the closest CBC to the flexible sig-
moidoscopy (n = 3); or the use of iron therapy or the trans-
fusion of red cells within 1 year of the closest CBC to the
flexible sigmoidoscopy (n = 1). All patients were≥18 years
old and none had documented Vitamin B12 or folate defi-
ciencies. All of the remaining 487 patients were included in
the control group. Of the 487 patients, 466 had their sigmoi-
doscopy for routine cancer screening. The other 21 patients
had their sigmoidoscopy for the evaluation of either diarrhea
(14) or rectal bleeding (seven). The endoscopic findings of
the 487 control patients were: 221 normal examinations;
112 with diverticular disease; 91 with internal hemorrhoids;
62 with one or more polyps; and one with ulcerative colitis.
The characteristics of the 62 patients with polyps were: 28
with tubular adenomas (18≤ 1 cm and 10> 1 cm), 17 with
hyperplastic polyps, 13 with tubulovillous adenomas (7≤
1 and 6 >1 cm), and two with villous polyps≥1 cm. Seven
patients had multiple hyperplastic polyps and four patients
had multiple tubular adenomas≤1 cm.

The CBC was determined on a Coulter STKS (Beckman
Coulter, Inc., Miami, FL) from January 1996 to September
1998 and on a Sysmex SE9500 (Roche Diagnostics, Indi-
anapolis, IN) from October 1998 to December 2000. For
the entire 5-year period at UTMB, the normal range of the
RDW was 11.8–14.1% and the normal range of the MCV

was 80–98 fl. All RDW values of 14.2% or higher were con-
sidered elevated for this analysis. All MCV values less than
80 fl were considered decreased for this analysis. All HGB
values less than 13.0 g/dl in men and less than 11.0 g/dl in
women were considered decreased for this analysis.

The Chi-square test was applied to compare the dif-
ferences in incidence of abnormal CBC data between the
different groups. The mean RDW elevation between the
control group and those with right-sided and left-sided
colon cancer was compared with the use of analysis of
variance (ANOVA). Backward stepwise logistic regression
was used to determine if the sensitivity/specificity trade-
off improved when combinations of the three CBC values
(RDW, HGB, and MCV) were used and also to determine if
age or gender improved the sensitivity/specificity tradeoff.
Calculations were performed using NCSS 2000/PASS 2000
software (McGraw-Hill, New York, NY).

3. Results

For patients with colon cancer, the mean time between
the date of pathologic staging and the closest CBC was
9 days. The median time was 2 days and the range was
0–122 days. Of the 225 patients evaluated, 166 (74%) had
a CBC performed within 1 week of the pathologic staging
procedure and 210 (93%) had a CBC performed within 1
month. Of the patients with a time interval between the CBC
and pathologic staging extending longer than 1 month, 8 of
15 were either started on oral iron or transfused with red
blood cells prior to the pathologic staging procedure.

The clinical characteristics of the patients with colon can-
cer are shown inTable 1. One hundred eighteen (53%) of
the patients were male and 107 (47%) were female. The
mean age of the 225 patients was 62 years (range, 28–92
years). The primary tumor was located in the right side of the
colon (cecum, ascending colon, or transverse colon) in 127
(56%) patients and in the left side of the colon (descending

Table 1
Clinical characteristics of the patients with newly diagnosed colon cancer

Characteristic Right-sided
(N = 127)

Left-sided
(N = 98)

Total
(N = 225)

Sex
Male 66 52 118
Female 61 46 107
Ratio 1.08 1.13 1.10

Age at diagnosis
Mean 62 61 62
Median 59 61 62
Range 34–92 28–89 28–92

Pathologic stage
T1–2 N0 M0 (Stage I) 15 12 27
T3–4 N0 M0 (Stage II) 42 32 74
T1–4 N1–2 M0 (Stage III) 37 25 62
T1–4 N0–2 M1 (Stage IV) 33 29 62
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or sigmoid colon) in 98 (44%) patients. One hundred one
(45%) patients presented without evidence of nodal or dis-
tant metastasis, including 27 (12%) patients with Stage I dis-
ease and 74 (33%) patients with Stage II disease. Sixty-two
(28%) patients presented with evidence of nodal metastasis
but without distant metastasis (Stage III) and 62 (28%) pa-
tients presented with evidence of distant metastasis (Stage
IV). Of the 487 patients in the control group, 220 (45%)
were male and 267 (55%) were female. Both the mean age
and median age of the control patients were 60 years (range,
27–85 years).

One hundred fifty-six (69%) patients with colon cancer
presented with an elevated RDW, compared to 57 (12%) in
the control group (P < 0.001). Among those with colon
cancer, 107 (84%) with right-sided lesions and 49 (50%)
with left-sided lesions had an elevated RDW (P < 0.001).
The mean RDW was 16.8 in patients with right-sided can-
cer, 15.0 in patients with left-sided cancer, and 13.3 in the
control group (P < 0.001). The RDW data are shown in
Fig. 1. One hundred thirty (58%) patients with colon cancer
presented with a low HGB value, compared to 30 (6%) in
the control group (P < 0.001). Eighty-seven (69%) patients
with right-sided cancer presented with anemia, in contrast to
43 (44%) of the patients with left-sided cancer (P < 0.001).
Ninety-two (41%) patients with colon cancer presented with
a low MCV, compared to 16 (3%) in the control group (P <

0.001). Seventy (55%) of the patients with right-sided can-
cer presented with a low MCV, in contrast to twenty-two
(22%) of the patients with left-sided cancer (P < 0.001).

One hundred seventy (76%) patients with colon cancer
presented with at least one CBC abnormality (high RDW,
low HGB, or low MCV), whereas 82 (17%) in the control
group had at least one CBC abnormality (P < 0.001). One
hundred twelve (88%) of the patients with right-sided cancer
presented with at least one CBC abnormality, in contrast to

Fig. 1. RDW values of the control group, patients with left-sided colon cancer, and patients with right-sided colon cancer. In each box plot, the lowerand
upper bars represent the 10th and 90th percentiles, respectively; the lower and upper ends of the box represent the 25th and 75th percentiles, respectively;
and the line inside the box represents the median RDW value.

Table 2
Sensitivity and specificity values of the different CBC abnormalities

High
RDW

Low
HGB

Low
MCV

Any abnormal
CBC value

Sensitivity
Right-sided 0.84 0.69 0.55 0.88
Left-sided 0.50 0.44 0.22 0.59
All cancers 0.69 0.58 0.41 0.76

Specificity 0.88 0.94 0.97 0.83

58 (59%) of the patients with left-sided cancer (P < 0.001).
Only five patients with right-sided cancer and at least one
CBC abnormality did not present with an elevated RDW. Of
these five patients, three presented with a low HGB and a
normal MCV, and two presented with both a low HGB and
a low MCV. Nine patients with left-sided cancer and at least
one CBC abnormality presented with a normal RDW. All
nine of these patients had a low HGB and a normal MCV.
Of the 25 patients in the control group with at least one
CBC abnormality and a normal RDW, 16 had only a low
HGB, six had only a low MCV, and three had both a low
HGB and a low MCV. The sensitivity and specificity values
are summarized inTable 2. No combination of the CBC
values (RDW, HGB, and MCV) improved both sensitivity
and specificity over the use of RDW alone. Neither age nor
gender contributed to predictive power.

Additional characteristics of the patients with right-sided
colon cancer are shown inTable 3. There was no statisti-
cally significant difference in incidence of an elevated RDW
among the pathologic stages (P = 0.345). An elevated RDW
was more common than either a low HGB (P < 0.001) or
a low MCV (P < 0.001) among patients with right-sided
colon cancer. Furthermore, the RDW was elevated in 26 of
the 40 (65%) patients without anemia.
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Table 3
Characteristics of the patients with right-sided colon cancer

Pathologic stage

Stages I (N = 15) Stage II (N = 42) Stage III (N = 37) Stage IV (N = 33) All stages (N = 127)

Elevated
RDW 11 (73%) 37 (88%) 30 (81%) 29 (88%) 107 (84%)

RDW values
Mean 15.3 18.1 16.3 16.5 16.8
Median 14.7 17.6 15.7 16.2 16.2
Range 12.5–18.7 13.2–28.8 12.1–25.7 12.1–23.6 12.1–28.8

Low MCV 5 (33%) 29 (69%) 21 (57%) 15 (45%) 70 (55%)

Low HGB 6 (40%) 35 (83%) 22 (59%) 24 (73%) 87 (69%)

Normal HGB
With an elevated RDW 5/9 (56%) 5/7 (71%) 10/15 (67%) 6/9 (67%) 26/40 (65%)

4. Discussion

Colorectal cancer is the third most commonly diagnosed
malignancy and the second leading cause of cancer mortality
in the United States[9]. Recent evidence suggests that the
number of people developing and dying of colorectal cancer
could be considerably reduced with routine screening[10].
However, screening rates for colorectal cancer in the United
States remain low and the optimal screening strategy remains
controversial[10–13].

Most colorectal neoplasms bleed more than normal
colonic mucosa. Chronic bleeding from colorectal cancers
and adenomas leads to decreased iron stores and ultimately
iron deficient hematopoiesis[14]. Daily blood loss of as
little as 3 ml in the stool can result in an iron deficient state
[15]. Most of the bleeding from colonic neoplasia, espe-
cially lesions located in the right side of the colon, is occult
in nature. This occult bleeding may present as a positive test
for fecal occult blood, as iron deficiency with or without
anemia, or as both[4].

When combined with routine flexible sigmoidoscopy,
yearly FOBT detects many right-sided colon cancers that are
not otherwise seen with sigmoidoscopy alone[10,16,17].
Yearly FOBT has been shown to improve survival in three
large randomized controlled trials by detection and treat-
ment of cancers at an earlier stage[18–20]. On the other
hand, FOBT does not detect all right-sided colon cancers.
Reported sensitivities of FOBT vary considerably, but only
two-thirds of cancers bleed in the course of a week[10].
Beyond additional technical issues, FOBT has poor ac-
ceptance among physicians and poor compliance among
subjects[10].

Complete evaluation of the gastrointestinal tract in adults
with iron deficiency anemia has been performed in four
prospective trials. These four studies found that 6–14% of
patients with iron deficiency anemia had colorectal cancer
and another 5–14% of patients had adenomas. Altogether,
16–20% of patients with iron deficiency anemia on these
four trials had colon neoplasia[1–4]. Similar findings were

described in a large retrospective analysis: 9% of patients
with iron deficiency anemia had colorectal cancer and an-
other 15% had adenomas[21]. The overall high prevalence
of colon cancer and adenomas in these studies validates the
indication for a complete evaluation of the colon in all older
patients who present with iron deficiency anemia[1–4,21].

A recent prospective study by Bini et al.[5] found clini-
cally important GI lesions in 35 of 66 patients (53%) with
chemical evidence of iron deficiency (low serum ferritin or
low serum iron), but without anemia. Colon cancer was de-
tected in five patients (7.6%) and adenomas≥1 cm were
discovered in 12 patients (18.2%) with iron deficiency with-
out anemia. This trial also evaluated 190 patients with iron
deficiency anemia and found 10.0% had colon cancer and
24.2% had adenomas. Interestingly, in patients without ane-
mia, the cancer was detected on average at an earlier stage.
The authors concluded that patients with evidence of iron
deficiency should undergo endoscopic evaluation, whether
or not anemia is present[5].

Since FOBT detects only current bleeding, and blood loss
from colonic neoplasms is usually chronic and intermit-
tent, it seems logical that tests designed to detect chronic
blood loss should improve the sensitivity of screening for
colonic malignancies. To date, only two studies have evalu-
ated markers of iron deficiency in screening for colon can-
cer [22,23]. Griffiths and Schapira reported that low serum
ferritin, a sign of decreased iron stores, improved the detec-
tion of colonic neoplasia when used together with FOBT.
They further found that low serum ferritin and FOBT had
comparable sensitivities and specificities for the detection
of colonic neoplasia[22]. Ghassemi et al. found that one or
more abnormal red blood cell indices consistent with iron
deficiency (i.e. an elevated RDW or a low MCV) had a sim-
ilar sensitivity and specificity for the detection of colonic
cancers and adenomas as that of FOBT. Combining abnor-
mal red cell indices with FOBT increased the sensitivity for
the detection of these lesions to 90%[23].

Since the variability of red blood cell size increases be-
fore overt anemia, an elevated RDW in an otherwise normal
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blood count is a sensitive and specific indicator of early iron
deficiency. Two studies examining the utility of an isolated
abnormal RDW report sensitivities of 91 and 100%, respec-
tively [24,25]. These same two studies describe specificities
of 97 and 66%, although the latter study mentions that the
other causes of an isolated abnormal RDW were easily iden-
tifiable. The differential diagnosis of an isolated abnormal
RDW also includes early nutritional deficiencies (i.e. B12
or folate), recent chemotherapy, recent blood transfusion,
and recovery from recent iron deficiency anemia[24]. Other
studies have confirmed that an elevated RDW is more sensi-
tive in screening for iron deficiency than the serum ferritin
level, the transferrin saturation, or the serum iron level[26].

Low serum ferritin and low serum iron levels are al-
ready considered markers of chronic GI blood loss in adults
[1–5,15]. Such chemical evidence of iron deficiency has
proven effective in detecting colonic malignancies in two
studies[5,22]. The study by Griffiths and Schapira found
that a low serum ferritin complemented FOBT, but the data
for RDW were not reported[22]. Low serum ferritin may be
more sensitive than an elevated RDW for colon screening,
because the depletion of iron stores occurs before the devel-
opment of anisocytosis[6]. However, the trial by Bini et al.
used both low serum iron and low serum ferritin levels as
markers of iron deficiency[5]. An elevated RDW is probably
more useful than a low serum iron level, because serum iron
varies diurnally, limiting valid specimens to the early morn-
ing. The RDW has no diurnal variation[6]. Also, any test for
chemical evidence of iron deficiency is more costly and less
accessible than a standard CBC. A blood count is a simple,
inexpensive, and readily available tool that provides poten-
tial for high rates of patient acceptance and compliance.

One hundred twelve (88%) patients with right-sided
colon cancer at our institution presented with at least one
red blood cell abnormality. An elevated RDW was much
more common than either a low HGB (P < 0.001) or a low
MCV (P < 0.001). One hundred seven (84%) patients pre-
sented with an elevated RDW, whereas five (4%) patients
presented with a normal RDW and anemia. Patients who
presented with anemia would have been referred for a com-
plete colonoscopic examination in any event[8]. However,
65% of patients who presented without anemia had an ele-
vated RDW. This subset of patients without anemia is most
clinically significant since it is now known that: (1) iron de-
ficiency without anemia is associated with the detection of
colon cancer at an earlier stage, and (2) colonic cancers and
adenomas are found in approximately 25% of patients with
chemical evidence of iron deficiency, but without anemia[5].
Given that the RDW rises prior to the development of ane-
mia in iron deficiency[6,24,25], it seems likely that many of
the patients in our study who presented with anemia could
have been diagnosed at an earlier stage with routine CBC
screening. Since the RDW was so uniformly elevated in
each of the pathologic staging groups, iron deficiency most
likely developed earlier in the adenoma-to-carcinoma se-
quence. This theory is supported by the frequent occurrence

of colonic adenomas in patients with iron deficiency without
anemia[5].

There are some limitations to our data. This study is ret-
rospective in nature and the findings should be confirmed
in a prospective manner. Also, the true number of patients
who were asymptomatic and had their colon cancer detected
by routine screening could not be determined because many
were referred from outside centers and clinics. Since all pa-
tients with newly diagnosed colon cancer were included, the
true sensitivity of an elevated RDW for cancer screening
purposes may be exaggerated. Then again, an elevated RDW
was equally as sensitive in patients with Stage I or II colon
cancer (84%) as it was for all stages of cancer combined
(84%). An elevated RDW was also 73% sensitive among
those with Stage I colon cancer, the earliest stage of dis-
ease. It is also possible that some of the patients had iron
deficiency from non-bleeding causes like atrophic gastritis
or celiac disease, but this seems unlikely.

Periodic endoscopic examination of the rectum and
left-sided colon is considered standard of care[10]. How-
ever, only about one-half of colon cancers are left-sided.
The optimal screening strategy for right-sided colon cancer
is not so clear[10–13,16–20]. Full colonoscopic examina-
tion is an extremely sensitive screening technique. However,
it is associated with significant morbidity and cost, and the
number of physicians proficient in complete colonoscopy
is insufficient for mass screening. Yearly FOBT is another
screening option, but it has several shortcomings as noted
previously[10–13]. A consistent challenge has been accep-
tance of FOBT by both physicians and patients[10].

In view of the pathophysiology of chronic blood loss from
colon cancers and adenomas, screening patients for evidence
of iron deficiency seems reasonable. Our study found that
the RDW was 84% sensitive and 88% specific for right-sided
colon cancer. Since an isolated abnormal RDW is a sensitive
and specific indicator of iron deficiency, and the work-up of
iron deficient patients frequently reveals colon cancers and
adenomas, a large prospective trial is warranted to assess
the efficacy of using the RDW for colon cancer screening. If
demonstrated as a cost-effective screening adjunct, an ele-
vated RDW would help better identify patients who require
full colonoscopy rather than flexible sigmoidoscopy.

Acknowledgements

The authors would like to thank Dr. James Goodwin
for his assistance in the editing of this manuscript and Dr.
Ronald Horswell for his assistance with the statistical anal-
ysis.

References

[1] Cook IJ, Pavli P, Riley JW, et al. Gastrointestinal investigation of
iron deficiency anaemia. Br Med J 1986;292:380–2.



42 D.W. Spell et al. / Cancer Detection and Prevention 28 (2004) 37–42

[2] Rockey DC, Cello JP. Evaluation of the gastrointestinal tract
in patients with iron-deficiency anemia. NEJM 1993;329:
1691–5.

[3] Kepczyk T, Kadakia SC. Prospective evaluation of gastrointestinal
tract in patients with iron-deficiency anemia. Dig Dis Sci
1995;40:1283–9.

[4] Zuckerman G, Benitez J. A prospective study of bidirectional
endoscopy (colonscopy and upper endoscopy) in the evaluation of
patients with occult gastrointestinal bleeding. Am J Gastroenterol
1992;87:62–6.

[5] Bini EJ, Lascarides CE, Weinshel EH. Early detection of colorectal
cancer in iron deficient patients: don’t wait for the anemia!.
Gastrointest Endosc 2001;53:AB178.

[6] Oski FA. Iron deficiency in infancy and childhood. NEJM
1993;329:190–3.

[7] AJCC Cancer Staging Manual. Philadelphia, PA: Lippincott-Raven
Publishers; 1997.

[8] Bruckner HW, Pitrelli J, Merrick M. Adenocarcinoma of the colon
and rectum. In: Bast Jr RC, Kufe DW, Pollock RE, Weichselbaum RR,
Holland JF, Frei 3rd E, editors. Cancer Medicine. 5th ed. Hamilton,
ON: B.C. Decker; 2000. pp. 1472–1520.

[9] Jemal A, Murray T, Samuels A, et al. Cancer statistics, 2003. CA
Cancer J Clin 2003;53:5–26.

[10] Winawer SJ, Fletcher RH, Rex DK, et al. Colorectal cancer screening
and surveillance: clinical guidelines and rationale—update based on
new evidence. Gastroenterology 2003;124:544–60.

[11] Screening for colorectal cancer. In: Preventative Services Task Force.
Guide to clinical preventative services: report of the U.S. Preventative
Services Task Force. 2nd ed. Baltimore: Williams & Wilkins; 1996.
pp. 89–103.

[12] Byers T, Levin B, Rothenberger D, et al. American Cancer Society
guidelines for screening and surveillance for early detection of
colorectal polyps and cancer: update 1997. CA Cancer J Clin
1997;47:154–60.

[13] Rex DK, Johnson DA, Lieberman DA, et al. Colorectal
prevention 2000: screening recommendations of the American
College of Gastroenterology. Am J Gastroenterol 2000;95:868–
77.

[14] Kishida T, Sato J, Fujimori S, et al. Clinical significance of serum
iron and ferritin in patients with colorectal cancer. J Gastroenterol
1994;29:19–23.

[15] Kishida T, Shinozawa I, Tanaka S, et al. Significance of serum
iron and ferritin in patients with colorectal adenomas. Scand J
Gastroenterol 1997;32:233–7.

[16] Leiberman DA, Weiss DG. Veterans Affairs Cooperative Study Group
380. One-time screening for colorectal cancer with combined fecal
occult-blood testing and examination of the distal colon. N Engl J
Med 2001;345:555–60.

[17] Mandel JS, Church TR, Bond JH, et al. The effect of fecal
occult-blood screening on the incidence of colorectal cancer. N Engl
J Med 2000;343:1603–7.

[18] Mandel JS, Bond JH, Church TR, et al. Reducing mortality from
colorectal cancer by screening for fecal occult blood. Minnesota
Colon Cancer Control Study. N Engl J Med 1993;328:1365–71
[Erratum, N Engl J Med 329 (1993) 672].

[19] Kronborg O, Fenger C, Olsen J, et al. Randomized study of
screening for colorectal cancer with faecal-occult-blood test. Lancet
1996;348:1467–71.

[20] Hardcastle JD, Chamberlain J, Robinson MHE, et al. Randomized
controlled trial of faecal-occult-blood screening for colorectal cancer.
Lancet 1996;348:1472–7.

[21] Gordon SR, Smith RE, Power GC. The role of endoscopy in the
evaluation of iron deficiency anemia in patients over the age of 50.
Am J Gastroenterol 1994;89:1963–7.

[22] Griffiths EK, Schapira DV. Serum ferritin and stool occult blood and
colon cancer screening. Cancer Detect Prev 1991;15:303–5.

[23] Ghassemi KF, Nguyen NT, Balbastro E, et al. Red blood cell indices
plus fecal occult blood testing increase the detection of pre-malignant
adenomas and cancer. Gastroenterology 1996;110:A518.

[24] Bessman JD, McClure S. Detection of iron deficiency anemia. JAMA
1991;266:1649.

[25] McClure S, Custer E, Bessman JD. Improved detection of early iron
deficiency in nonanemic subjects. JAMA 1985;253:1021–3.

[26] van Zeben D, Bieger R, van Wermeskerken RKA, et al. Evaluation
of microcytosis using serum ferritin and red blood cell distribution
width. Eur J Haematol 1990;44:106–9.


	The value of a complete blood count in predicting cancer of the colon
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements
	References


