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Abstract

A 13 year old Danish/Swedish Farmdog from Denmark was evaluated in a veterinary clinic in Warsaw, Poland for
evaluation of an orthopedic problem. Radiographs revealed spondylosis and degenerative vertebral disease, which
responded to treatment with anti-inflammatory medications. A predominance of hyposegmented neutrophils and
eosinophils containing condensed chromatin and normal cytoplasm were identified on a routine CBC. Follow-up
blood film evaluations over the course of 12 months confirmed that the hyposegmented granulocytes persisted.
The majority of neutrophils contained Grade 2 nuclei (slightly indented), and the mean nuclear score varied from
1.9 to 2.3. Pelger-Huët anomaly (PHA), presumably congenital, was diagnosed based on persistent hyposegmented
granulocytes in the absence of an underlying cause for acquired PHA; genetically related dogs were unavailable for
testing to confirm vertical transmission. To the authors’ knowledge this is the first report of PHA in a Danish/
Swedish Farmdog.

Background
Morphologic evaluation of leukocytes by microscopic
examination of a blood film is an important component
of the complete blood count (CBC). Even when total
leukocyte numbers are within reference intervals, identi-
fication of immature hyposegmented neutrophils in
increased numbers (a left shift) signifies an inflammatory
leukogram. Hyposegmentation of neutrophils also
occurs with Pelger-Huët anomaly (PHA). Congenital
Pelger-Huët anomaly is a familial defect in granulocyte
nuclear segmentation first described in humans in The
Netherlands by Dutch physicians, K. Pelger and G. Huët
in 1928 and 1932, respectively. [1,2] Mutations in the
lamin B receptor (LBR) have recently been identified as
the cause of PHA in humans. [3] LBR is a conserved
integral membrane protein of the nuclear envelope that
interacts with lamin B and heterochromatin, and has
been shown to be required for the normal morphologic
maturation of granulocytes. [4,5] Granulocyte function
in affected individuals appears to be normal. [4,6-8] The
hereditary form of PHA must be differentiated from
pseudo-PHA, a temporary condition acquired secondary
to an underlying disease or drug administration. [9] The
mechanism underlying granulocyte hypolobulation in

pseudo-PHA remains to be elucidated, but reduced
expression of LBR has been postulated. [10] Here we
report apparently congenital PHA in an aged Danish/
Swedish Farmdog.

Case Presentation
A 13 year old intact male Danish/Swedish Farmdog,
born in Denmark, was brought to a private clinic in
Warsaw, Poland for evaluation of an orthopedic pro-
blem (difficulty negotiating stairs). Physical examination
was unremarkable with the exception of pain elicited on
compression of the sacrolumbar spine. The dog had a
2-year history of cardiac insufficiency, and was being
treated with pimobendan (0.25 mg/kg BID), benazepril
(0.25 mg/kg SID), spironolactone (2 mg/kg BID) and
furosemide (1 mg/kg PRN). Radiographs were obtained
of the spine, and a CBC (ABC Vet, Horiba ABX, Mon-
tpellier, France), biochemistry profile (Reflovet Plus, Scil
Animal Care Company, Viernheim, Germany) and uri-
nalysis were obtained. Radiographs revealed moderate
spondylosis of the thoracolumbar and lumbosacral
spine, with mild degenerative changes of the lumbar
vertebrae. Biochemical abnormalities were limited to
increased serum activity of alanine aminotransferase
(ALT)(197 U/L; reference interval <47 U/L), aspartate
aminotransferase (AST) (38 U/L; reference interval <19
U/L), and alkaline phosphatase (ALP) (642 U/L;
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reference interval <68 U/L). Liver size was normal and
no parenchymal lesions were identified on ultrasound
examination, thus hepatic enzyme abnormalities were
interpreted as secondary to cardiac insufficiency. The
urinalysis was normal. Results of the CBC were normal
except for exclusively hyposegmented neutrophils and
eosinophils identified on the blood film (Figure 1) and a
mild monocytosis. The dog was treated with tolfenamic
acid (4 mg/kg SID for 5 days) for spinal pain, and clini-
cal signs improved within a few days.
To further evaluate the hyposegmented granulocytes,

CBCs were repeated after two, six and twelve months.
Results were always within normal limits, except that no
granulocytes containing normal segmented nuclei were
observed on any blood film (Table 1 and 2). One hundred
consecutive neutrophil nuclei were graded based on a
classification system published by Bowles, et al. [11]
(Table 2). Grade 1 nuclei are round or oval, Grade 2 are
slightly indented, Grade 3 are band-shaped, Grade 4 have
two lobes, Grade 5 have three lobes, etc. Mean nuclear
scores (MNS) were determined by multiplying the grade
by the number of cells in each category, and dividing the
sum by the number of observations (100). The lower the
MNS, the less segmentation is present. At each time
point Grade 2 nuclei predominated, followed by Grade 1

nuclei in 3 of 4 evaluations. The greatest number of
nuclear lobes identified was two. Eosinophils were almost
exclusively Grade 1 and 2; there were rare Grade 3
nuclei. Based on the characteristic nuclear changes in
neutrophils and eosinophils that persisted over 12 months
and the absence of an underlying condition, a diagnosis
of congenital Pelger-Huët anomaly was made.
Since first discovered, congenital PHA has been

reported in a variety of animal species including dogs,
cats, rabbits, mice, and horses. [11-15] The classic fea-
tures recognized on blood film evaluation are hypolobu-
lated granulocytes (neutrophils, eosinophils, and
basophils) containing mature condensed nuclear chro-
matin. Nuclei are typically round, oval, rod or band
shaped, or bilobed. Hypolobulation of monocytes and
megakaryocytes has also been reported. [16] The
acquired pseudo-PHA occurs in people but reports in
domestic animals are limited to cattle; one report in a
dog was later found to be congenital. [16-19] Persistence
of hyposegmented granulocytes over time in the absence
of an underlying pathologic state may be considered de
facto evidence for the congenital form of PHA, however
identification of related individuals with the same mor-
phologic abnormalities is required for definitive
diagnosis.

Figure 1 Peripheral blood neutrophils and eosinophils from a Danish dog with Pelger-Huët anomaly. (A) Grade 1 nucleus, neutrophil.
(B) Grade 1 nucleus and grade 2 nucleus (arrow), neutrophils. (C) Grade 3 nucleus, neutrophil. (D) Grade 4 nucleus, neutrophil. (E) Grade 1
nucleus, eosinophil. (F) Grade 2 nucleus, eosinophil. May-Grunwald-Giemsa stain.
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In the current case, marked hypolobulation of neutro-
phils and eosinophils was documented over the course of
a year in the absence of underlying disease and while the
patient was not receiving medication. Unfortunately, this
dog has no offspring and efforts to locate siblings in
Denmark were unsuccessful; thus the diagnosis of conge-
nital PHA is presumed rather than definitive. The Danish/
Swedish Farmdog, recognized as a breed in Denmark and
Sweden in 1987, is a small dog resembling a terrier but
related to the pinscher family. Although PHA has been
documented in many different dog breeds, there has been
only one previous report from Europe. [20,21]

Conclusions
To the authors’ knowledge, the current case is the first in a
Danish/Swedish Farmdog and the second report of canine
PHA to originate from Europe. Recognizing the features
of PHA on blood film evaluation, particularly in an aged
dog with possible underlying disease, is important to avoid
misidentification of an inflammatory left shift.
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