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Chronic Idiopathic Neutrophilia: Experience

and Recommendations

Alva B. Weir, up, Face James B. Lewis Jr, up, Face and Rafael Arteta-Bulos, mp

Objectives: To distinguish chronic idiopathic neutrophilia (CIN) in
a cost-effective manner from neutrophilia caused by important un-
derlying illnesses.

Methods: This was a retrospective review of patients visiting a
Veterans Affairs Medical Center over the last 10 years with a diag-
nosis of leukocytosis or myeloproliferative disorder. Of this group,
fifty-seven patients from 1999 to 2008 were identified with CIN.
Clinical and laboratory parameters were examined to identify CIN
and establish its course. Eighty-one patients who presented from
2005 to 2010 with myeloproliferative disorders were also studied at
time of diagnosis to determine any possible confusion with CIN.

Results: The patients with CIN were followed for a mean of
>7.3 years without progression to other serious disorders. Compared
to non-CIN patients evaluated for neutrophilia, in multiple logistic
regression analyses, smoking (P =.001) and increased BMI (P = .004)
were significantly associated with CIN. No CIN patient developed
a clinically apparent myeloproliferative disorder other than chronic
myeloid leukemia (CML). Of the patients with myeloproliferative
neoplasms reviewed at the time of their initial diagnosis, only CML
occasionally presented with a picture consistent with CIN. For non-
smokers, the BMI of CIN patients was significantly higher than the
average VA population (P <.001).

Conclusion: Cigarette smoking and obesity are confirmed as fac-
tors associated with CIN and may be causative. CIN is unlikely to
develop into a clinically recognizable myeloproliferative neoplasm
other than CML. Cost-effective guidelines for the diagnostic evalua-
tion of neutrophilia in otherwise healthy patients are presented.
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n elevated neutrophil count is a common laboratory

finding among patients with a variety of diagnoses. Pos-
sible causes include infection, inflammatory disorders, leuke-
mias, myeloproliferative neoplasms, drugs, endocrinopathies,
and metastatic cancers. Chronic idiopathic neutrophilia (CIN)
is an asymptomatic neutrophilia that persists for years with
no apparent cause or harm to the patient. The most recent
article in the English literature addressing an overview of
CIN was published in the Annals of Internal Medicine nearly
40 years ago.' Since then, an association between cigarette
smoking and neutrophilia has been established.”® More re-
cently an Israeli study by Herishanu et al proposed an asso-
ciation between obesity and neutrophilia.” An article published
in the Japanese literature by Suzuki and Kitagawa briefly de-
scribed 35 patients with chronic idiopathic neutrophilia, of
whom 25 were cigarette smokers.® These three articles are the
only case series focused on idiopathic neutrophilia published
in the last 40 years. An association of leukocytosis with obesity
and cigarette smoking was confirmed in 8635 patients partic-
ipating in the National Health and Nutrition Examination
Survey, 1976-1980. However, no discussion of neutrophils or
chronic neutrophilia was presented.” Since 1971 a plethora of
new tests, including JAK-2 mutation evaluation, Ber-abl test-
ing, and CT scans have become available. The primary care
provider who first discovers the patient with neutrophilia must
decide which tests are appropriate and which patients should
be referred to the hematologist or for bone marrow evaluation.
How aggressive, inconvenient and expensive should be the
search for a cause for elevated neutrophil counts in otherwise
healthy individuals?

We reviewed the charts of patients presenting to the
Veterans Administration Hospital over a 10-year period,

Key Points

» Patients may live for many years with chronic idiopathic neu-
trophilia (CIN) and develop no apparent serious underlying
illness.

» Cigarette smoking demonstrates a strong association with CIN
and may be causative.

* In non-smokers, obesity is closely associated with CIN.

e Other than Chronic Myeloid Leukemia, it is unlikely that a
chronic elevation of neutrophils might suggest an underlying
myeloproliferative disorder, unless other blood abnormalities
are present.
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1999-2008, with the diagnosis of leukocytosis to ascertain
the incidence of chronic idiopathic neutrophilia and evaluate
its outcome over time. The goal was to develop diagnostic
guidelines that are both clinically and cost-effective.

Patients and Methods

The Veterans Affairs Medical Center (VAMC) in Memphis,
TN, has an electronic medical record system that our hematol-
ogy clinic began using about 1998. We reviewed the elec-
tronic charts of patients presenting with the CPT*-9 diagnostic
codes representing neutrophilic leukocytosis between 1999 and
2008 and followed those charts to the present. We classified
patients as CIN based on the following criteria: neutro-
phil counts of 8.0 x 10°/L or greater on multiple determina-
tions, persistence or recurrence of neutrophilia over six or more
months, minimum medical follow-up of two years, no unex-
plained abnormality in the red cell or platelet counts, and no
medical illness or drug usage known to produce prolonged
neutrophilia.

Multiple clinical and laboratory parameters for each pa-
tient were specifically evaluated but statistical associations
were evaluated only for smoking, BMI, anxiety/depression and
African-American race.

We performed a second search to evaluate charts with
diagnostic codes representing polycythemia vera, essential
thrombocythemia, primary myelofibrosis, chronic myeloid
leukemia, and myeloproliferative disorders not specified who
presented to the Memphis VAMC between January 2005 and
March 2010. We reviewed their charts to the time of diagno-
sis to determine whether any of these patients initially pre-
sented with an isolated neutrophilia. The study was approved
by the institutional review board of the Memphis VAMC and
a waiver of informed consent was granted.

Statistical Analysis

Multiple logistic regression analysis was used to establish
the significance of race, depression/anxiety, BMI and smoking
in the 57 CIN patients compared to the remaining 77 patients
evaluated for neutrophilia who did not qualify for the diagnosis
of CIN. Comparison of sample percent or proportion to pop-
ulation parameters was done using the normal curve approx-
imation. Comparison of sample versus population BMI was
done using the single sample test of a mean against a popu-
lation parameter. This is also a normal curve approximation.

Results

Four hundred fifty patients were identified for the years
1999-2008 using the search parameters described. Their charts
were evaluated from initial VAMC presentation to the present.
One hundred thirty-four patients presented specifically with
neutrophilia. Fifty-seven patients were identified who fit CIN
criteria. Patients not fitting the criteria had other conditions
including chronic myeloid leukemia, myeloproliferative dis-
orders, transient neutrophilia due to infection and neutrophilia
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of a short duration (Table 1). Table 2 lists the patient char-
acteristics for the 57 with CIN.

Neutrophils in CIN

Peak neutrophil counts ranged from 8.9 to 22.6 x 10°/L.
The mean neutrophil count on presentation was 9.448 x 10° L.
Most patients experienced fluctuations in their neutrophil counts
throughout their course but a preponderance of the counts re-
mained elevated. When patients presented with acute infec-
tions, they experienced additional elevations in their neutrophil
numbers, settling back down to a chronically elevated level
when the infections subsided.

The mean duration of neutrophilia identified in these pa-
tients was >7.3 years with a range of 1 to 21 years. In four
patients the neutrophilia resolved, one with tobacco cessation
and two with weight loss.

Other Blood Elements in CIN

Erythrocytosis was present in five patients. Three of these
had documented carbon monoxide levels of 8-9%. Of the
other two, one was chronically hypoxic, and the other patient’s
evaluation strongly suggested secondary polycythemia.

Drug Exposure in CIN

None of the 57 patients with CIN was taking repetitive
or chronic oral or parenteral corticosteroids or lithium. Two
patients with alcohol abuse were documented. Three patients
chronically abused cocaine, and one was a documented mari-
juana user.

Coexisting Illnesses in CIN

None of the patients with CIN had chronic inflammatory
disorders over a significant period of their neutrophilia. No
patient was post-splenectomy. Nine patients were eventually
discovered to have solid tumor malignancies. In only one did the
malignancy predate the discovery of the elevated neutrophil
count. There was not a statistically increased number of psy-
chiatric diagnoses compared to our non-CIN neutrophilic
patients.

Table 1. Diagnoses of patients presenting with
chronic neutrophilia (n = 134)

Diagnosis No. patients
Chronic idiopathic neutrophilia 57
Neutrophilia lasting <6 mo 29
Chronic infection

Post splenectomy 7
Myeloproliferative neoplasm with neutrophilia 20
Neutrophils <8000 x 10°/L 9
Chronic myeloid leukemia 3
Prednisone/lithium use 5

Total 134
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Table 2. Chronic idiopathic neutrophilia—patient data

Total neutrophils Peak

Age at at presentation neutrophils Psychiatric BMI,
Patient presentation, y Race Sex Duration, y (x10°/L) (x10°/L) Drugs diagnosis Smoker kg/m?
1 64 W M 7.5 9.80 11.60 Albuterol No Yes 23
2 52 w M 7, resolved 10.00 17.10 None No Yes 36
3 34 w M 5, resolved 8.20 22.60 Albuterol, beclomethasone No Yes 33
inhaler and nasal spray
4 60 w M 6, resolved 8.10 9.90 Flunisolide nasal spray No Yes 32
5 39 w M 15.5¢ 8.40 12.90 None Anxiety/depression Yes 34
6 54 AA M 11 10.58 13.90 None No Yes 40
7 37 AA M 15¢ 8.40 13.60 Cocaine Schizophrenia Yes 31
8 49 W M 1.5¢ 8.30 15.30 Albuterol, flunisolide Depression/borderline Yes 29
nasal spray
9 56 w M 9.5¢ 8.10 11.30 None No Yes 34
10 65 w M 9, resolved 9.50 9.90 Albuterol Anxiety/PTSD Yes 21
11 63 w 1.5, resolved 8.40 14.00 Beclomethasone inhaler Depression Yes 30
and nasal spray
12 40 w F 6° 9.51 14.40 Cannabinoids, pain meds Depression/pain Yes 33
13 46 M 12¢ 8.17 12.40 None No Yes 28
14 55 w M 6, resolved 8.30 10.70 Flunisolide nasal spray No Yes 34
15 46 AA F 11 9.78 14.80 None Depression Quit 33
16 58 \ M 3, resolved 8.10 10.40 Albuterol Depression Yes 37
17 47 w M 15¢ 14.80 18.68 None Depression Yes 23
18 47 w M 3¢ 9.50 12.00 None Depression/PTSD Yes 27
19 74 4 M 3.5¢ 10.80 13.40 Fluticasone nasal spray No Yes 27
20 59 w M 14 11.20 12.00 None No Yes 27
21 56 W M 10 8.90 11.20 None No Yes 32
22 48 \ M 14* 8.90 11.00 None Depression/anxiety Quit 32
23 36 w M 14.5¢ 10.20 11.10 None Depression Yes 29
24 49 AA F 11.5 8.70 15.10 Albuterol Depression Yes 32
25 58 w M 5.5, resolved 8.40 10.40 Albuterol, flunisolide Adjustment disorder Yes 40
nasal spray and
inhaler, formoterol
26 50 AA M 4, resolved 8.40 10.50 None Mood disorder Yes 26
27 42 AA M 13.5¢ 8.40 10.20 None No Yes 30
28 49 AA M 7, resolved 8.40 10.40 None No Yes 28
29 79 w M 3.5¢ 8.50 9.70 None No No 23
30 63 w M 4 9.60 10.90 None Depression Yes 33
31 65 W M 6.5 8.80 12.80 None None No 31
32 60 w M 2 8.40 9.40 None None No 50
33 49 AA F 2.75 8.9 8.9 None None Yes 29
34 51 AA M 15 10.3 10.8 None None Yes 25
35 40 W M 15 9.3 104 None None Yes 113°
36 50 AA M 11 14.9 14.9 None None Yes 29
37 36 ? M 11 9.6 12.6 None None Yes 26
38 53 w M 225 8.8 10.7 Albuterol/flunisolide None Yes 29
39 25 AA M 16 8.4 9.8 None None Yes 23
40 64 w M 5.5 9.5 11.3 None Depression Yes 27
41 51 w M 3 10.7 11.2 None None Yes 33
42 31 AA M 9.5 8.2 10.5 None PTSD/depression Yes 23
43 38 w M 21 10.5 17.9 Cocaine Schizophrenia Yes 34
44 62 w M 1.1 10.1 10.1 None Depression/anxiety Yes 25
45 48 AA M 8 8.6 10.7 None Depression No 32
46 66 w M 4.5 10.2 11.1 Albuterol Depression No 42
47 55 \ M 6 9 9.9 Flunisolide None Yes 28
48 68 w M 3.5 9.4 13.1 Lithium® Depression Yes 25
(continued next page)
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Table 2. (Continued)

Total neutrophils

Peak

Age at at presentation neutrophils Psychiatric BMI,
Patient presentation, y Race Sex Duration, y (x10%/L) (x10°/L) Drugs diagnosis Smoker kg/m?
49 59 \ M 3 9.8 9.8 None Depression/anxiety Yes 26
50 60 w M 2.7 8.8 11.9 None Depression Yes 36
51 60 w M 1.5 10 13.2 None Depression Yes 22
52 70 AA M 7 12.2 14.1 Albuterol/flunisolide None No 40
53 52 w F 8 8.4 11.4 None None Yes 31
54 66 w M 2 9.1 10.3 Albuterol None Yes 33
55 58 AA F 5 10.2 12.9 Albuterol/flunisolide None Yes 37
56 59 w F 3.1 8.0 9.2 None None No 32
57 64 AA M 2.9 12.7 12.7 None None Yes 32

“Leukocytosis present when first seen in clinic. Number with superscript “a” is years observed.
bBilateral amputee. BMI not included in calculating mean BMI or used in statistical analysis.

“Neutrophilia was present when lithium was not in use.

AA, African American; F female; M, male; PTSD, posttraumatic stress disorder; W, white.

Cigarette Smoking in CIN

Forty-seven (82.4%) of the 57 CIN patients were active
cigarette smokers. Among the 10 nonsmokers, eight had never
smoked and two patients had quit smoking 15 and 20 years
before. Sixty-one percent of 77 patients evaluated for neutro-
philia with causes other than CIN were smokers. In multiple
logistic regression analysis of 57 CIN patients compared to 77
patients with neutrophilia from other causes, controlling for
race, BMI, and depression/anxiety, CIN was significantly as-
sociated with smoking (P = 0.001).

Obesity in CIN

Thirty-one of 57 patients with CIN were obese at some
time during their neutrophilia with BMI > 30. Eighteen were
overweight with a BMI of 25 to 30. Only eight patients had
normal body weight. The two patients with CIN who had
quit smoking prior to our evaluation had BMIs of 33 and 32
at the time their neutrophilia was initially discovered. One of
the seven patients who had never smoked had a BMI of 23,
one was overweight, and five were obese. In multiple logis-
tic regression analysis of 57 CIN patients compared to 77
patients with neutrophilia from other causes, controlling for
race, depression/anxiety, and smoking, increased BMI was
significantly associated with CIN (P = (0.004). Compared to the
population of all patients who attend the VAMC in Memphis,
BMI was not significantly different in smokers with CIN
(P =.301), but there was a significant association of increased
BMI (35.3 kg/m?) for nonsmokers with CIN compared to the
VA patients at large (28.8 kg/m?) (P = < 0.001).

Relationship to Known Myeloproliferative Disorders

Between January 2005 and March 2010, 81 patients were
seen at the VAMC in Memphis with probable or definite
diagnoses of myeloproliferative disorders. None of the mye-
loproliferative disorders other than CML presented with neu-
trophilia as an isolated blood count abnormality. None of our
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CIN patients developed a clinically significant, non-CML mye-
loproliferative neoplasm (Ph- MPN) over the mean follow-up
period of > 7.3 years.

Of the CML patients, 10 had accessible laboratory results
prior to their diagnosis. Of these, at least two and possibly
three of the patients presented with isolated neutrophilias and
no other hematological disorder for at least six months prior to
the diagnosis of CML.

Discussion

The human body may elevate its neutrophil count as a re-
sponse to inflammation, infection, injury, metastatic malignancy,
or acute stress. These responses are mediated by granulocyte
colony stimulating factor (G-CSF), granulocyte macrophage
colony stimulating factor (GM-CSF), colony stimulating factor-1
(CSF-1), interleukin 5 (IL-5) and other factors.'® Certain drugs
may mimic these physiologic responses, especially corticos-
teroids, beta agonists, and lithium. Almost always, physio-
logic neutrophilia can be explained after a thorough history
and physical examination with appropriate laboratory and ra-
diological evaluations.

A number of malignant disorders, primarily the myelo-
proliferative neoplasms, can produce non-physiologic eleva-
tions of the neutrophil count. These occur through mutations
that lead to constitutive activity of signaling pathways result-
ing in either increased cell growth or decreased apoptosis.''
Additional testing, including PCR or FISH techniques for bcr-
abl, JAK-2 mutational testing, erythropoietin levels, and bone
marrow examination with cytogenetics, may be warranted for
patients suspected of having a myeloproliferative neoplasm.
Almost always, such disorders present with abnormalities of
the blood that a hematologist or pathologist can recognize
with examination of the blood smear and cell counts. Poly-
cythemia vera demonstrates an elevated red cell count unless
iron deficiency is present,'> and CML usually demonstrates
early white cells such as myelocytes and metamyelocytes or
increased basophils in the peripheral blood smears.'* Primary
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Table 3. Evaluation for persistent neutrophilia

History and physical examination

Complete blood count

Chemistry profile to include liver function tests

Chest x-ray

Other laboratory and imaging based on identified abnormalities
Review of blood smear by hematologist or pathologist

Repeat focused history and physical examination, complete blood count,
and chemistry profile at 2, 6, and 12 mo and annually thereafter

myelofibrosis usually demonstrates abnormalities in the red
cell or platelet numbers and almost always has abnormal red
cell morphology on the peripheral smear.'* Chronic myelo-
monocytic leukemia is recognized peripherally by an increase
in monocytes or dysplastic changes in the blood cells."®

Over a period of 10 years with multi-year follow-up, we
have identified 57 patients in the VAMC’s hematology clinic
with isolated neutrophilia of greater than 8.0 x 10°/L who
suffered no apparent harm from their neutrophil elevation and
in whom evaluation beyond history, physical examination and
testing appropriate to their medical condition would have
been wasted.

Most of our patients were cigarette smokers. In the origi-
nal series of chronic idiopathic leukocytosis in English litera-
ture, 25 of 35 patients were cigarette smokers.! Two subsequent
less well characterized studies both found an association with-
smoking.”® Forty-seven (82.4%) of our 57 patients with CIN
were active cigarette smokers, and two were former smokers. As
a comparison, 61% of patients evaluated for neutrophilia at the
VA who were not CIN were smokers. It is possible that most of
the patients in our series developed an elevated neutrophil count
due to their cigarette smoking. Cigarette smoking causes an
increase in neutrophil band percent, an increase in L-selection
expression on neutrophils, and increased myeloperoxidase in
neutrophils suggesting an accelerated release of neutrophils
from the bone marrow.'® Alveolar macrophages release factors
such as TNF-d, IL-1, IL-8 and GM-CSF when stimulated by
cigarette smoking.'” Cigarette smokers have an increase in in-
flammatory markers such as C-reactive protein and fibrino-
gen.'®!” Most of these mediators stimulate hematopoiesis and
cause neutrophil release from the bone marrow.

Obesity is another likely etiology of CIN. In an article on
the possible contribution of obesity to leukocytosis, Herishanu
et al described a series of 327 patients referred to their clinic
for persistent leukocytosis.” Of those patients, 15.3% were
asymptomatic, nonsmoking and obese with a female-to-male
ratio of 4:1. Adipose tissue produces proinflammatory cyto-
kines and, specifically, leptin has been found to be increased
in obese patients and correlated with neutrophilia.”® Eighty-six
percent of our patients were either overweight or obese. The
average BMI of all patients visiting VAMC Memphis in 2001
was 28. The average BMI of nonsmokers and those who had

Southern Medical Journal * Volume 104, Number 7, July 2011
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quit smoking for greater than 10 years in our study was 35.5,
suggesting obesity as an associated factor in nonsmokers.

In the patients reviewed, none of the CIN patients devel-
oped a clinical picture consistent with a Ph- MPN. None of our
patients with myeloproliferative disorders other than CML
presented with a CIN picture. Three of 10 patients with CML
had the potential to be confused initially with CIN. Identifying
these patients early is not likely urgent since fewer than 5%
of CML patients without peripheral blasts convert to an acute
leukemia within the first year of their diagnosis.*'

Eighteen patients with CIN were using beta agonists or
inhaled or nasal steroids, mostly for chronic obstructive pul-
monary disease, but only six throughout the period of neu-
trophilia. Beta agonists can increase peripheral neutrophil
counts?? but we provide no evidence that these drugs cause
neutrophilia.

Twenty-four of the 57 patients with CIN carried the di-
agnoses of depression, anxiety, post traumatic stress disorder,
mood disorder or schizophrenia. It is possible that stress-
related products such as epinephrine or corticosteroids were
elevated chronically in these patients and a chronic elevation
of such mediators could theoretically contribute to a chronic
neutrophilia,>>** but we could not demonstrate a statistical
increase in CIN among these diagnoses in our patients.

Seventy-two percent of our patients were white, and 28%
African American. This contrasts to the 41% of Memphis
VAMC patients in 2001 who were African American. This
difference approached but did not reach statistical signifi-
cance (P = 0.066). African Americans have lower average
neutrophil counts than whites with the difference possibly
explained by the presence of a single nucleotide polymor-
phism in the Duffy antigen/receptor chemokine gene in
African Americans.”’

Table 4. Indications for additional testing in
persistent neutrophilia

Abnormalities on history and physical suggesting inflammation or malignancy

Abnormalities on a chest x-ray or chemistry panel suggesting inflammation
or malignancy

Abnormalities in the red cell, platelet, monocyte, eosinophil,
or basophil counts

Myelocytes or earlier white cell precursors on smear
Abnormalities on blood smear reviewed by a hematologist or pathologist

Change in history and physical, chemistry, or complete blood count testing
on follow-up surveillance

Patient without obesity or smoking history

Fluorescence in situ hybridization or polymerase chain reaction testing for
ber-abl mutation for persistent leukocytosis >12 mo, a rise in
neutrophil count by >50%, a total neutrophil count >15,000,
or presence of myelocytes, basophilia, eosinophilia, or monocytosis
Evaluation by hematologist and possible bone marrow examination if anemia,
elevated hematocrit, thrombocytosis, basophilia, eosinophilia, monocytosis,
peripheral blasts, or anyone who develops an abnormally low hematocrit
or platelet count
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Conclusion

In summary, there is a strong association within our pop-
ulation between cigarette smoking and CIN and between obe-
sity in nonsmokers and CIN. In fact, these associations may be
strong enough to identify chronic neutrophilia of smoking and
chronic neutrophilia of obesity as valid populations, thus
making the true chronic idiopathic neutrophilia population quite
small. The associations of CIN with anxiety/depression and race
are not statistically significant in our study and therefore remain
as hypothesis-generating findings. The possibility of evolving a
Ph- MPN from CIN is very unlikely, but early CML may mask
itself as CIN.

We began with the question, “Which patients with isolated,
elevated neutrophil counts need an extensive evaluation?” Re-
asonable management for a healthy patient presenting with a
neutrophilic leukocytosis would include the studies listed in
Table 3. Circumstances requiring additional testing are listed
in Table 4.

Chronic neutrophilia in asymptomatic patients is a complex
problem that requires clinical judgment but usually does not
require extensive and costly testing. We believe the guidelines
presented will identify important diseases in a timely manner
while minimizing the burdens of time and expense we place
upon our patients.
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