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Abstract 
Leukemoid reaction (LR) is an uncom-

mon though dreadful sign for the treating
physician, as it is related to increased mor-
tality. In the few series that have addressed
its incidence and clinical significance,
infectious causes count for about half of the
cases of LR, the rest accounting for cancer,
drugs or rarer causes. In the HIV setting, it
represents an even rarer event, owing prob-
ably to the impaired granulocytic response
of AIDS patients to bacterial agents.
However no report exists as to the incidence
of LR to the immune-restored HIV patients
adequately treated with antiretroviral thera-
py (ART). Syphilis is a well known cause of
mild lymphocytosis, though only one report
of LR exists in the congenital setting.  We
hereby report a case of an HIV patient ade-
quately treated with ART, who presented
with LR with a lymphomonocytic prepon-
derance after infection with treponema pal-
lidum.  

Introduction
In the adult population, the term leuke-

moid reaction (LR) is used to describe an
increase of the number of white blood cells
(WBC) to more than 30,000-50,000/mL
provided that all malignant hematological
causes of leucocytosis have been exclud-
ed.1-4 Despite its rarity, it is  a complex med-
ical situation, where a quick diagnostic
evaluation along with prompt therapeutic
interventions need to be undertaken. On the
top of the long list in the differential diagno-
sis, infectious causes, mainly of bacterial
origin, dominate. Although syphilis is a
well known cause of mild lymphocytosis,5
the manifestation of leukemoid reactions
secondary to syphilitic infection has, to our

knowledge, never before been reported in
the literature.

In our case we present the case of a
patient presenting with leukemoid reaction
attributed to syphilis infection and we try to
clarify the clinical importance of leukemoid
reaction in the immunocompromised
human immunodeficiency virus (HIV)-
infected population, where leukemoid reac-
tion is an even rarer event.

Case Report
A 43-year old male patient was admitted

in our hospital due to fever, chills and
headache. He had been well until one month
ago, when he had noticed a painless ulcer on
the prepuce. A few days later, while the ulcer
was healing, he experienced fever and
fatigue. Ten days before admission he had
noticed a disseminated maculopapular rash
(Figure 1). He reported multiple unprotected
sexual contacts during the last three months.

Concerning his medical history and way
of life, the patient was homosexual (MSM)
and had been diagnosed HIV positive a
decade ago. He was treated with abacavir,
lamivudine, darunavir, ritonavir and dolute-
gravir on a regular basis and had not
received any other medication during the
last month. His viral load was undetectable
and his CD4 count was 1144 cells/µL. He
did not have a history of urticaria or any
other allergic reaction in the past. One year
before, he had presented with maculopapu-
lar rash of the palms and soles along with
hearing impairment and a high VDRL titer
in the serum. He was suspected to have oto-
syphilis and was treated with intravenous
penicillin-G 24 million units/day for 14
days as an inpatient. He had a full clinical
and serologic response. All blood and CSF
results are shown in Table 1.

On admission the patient was affected
and ill-appearing on clinical examination.
No signs of dehydration could be identified.
There was a remarkable, although painless,
enlargement of the inguinal, axillary and
cervical lymph nodes, with a maximum
diameter of 3cm. A maculopapular rash
involving the trunk and the extremities was
present. Despite a headache, neither nuchal
rigidity, nor Kernig or Brudzinsky signs
were present.

On complete blood count (CBC), an
extreme leukocytosis (WBC: 63,300/mL)
was shown, with a lymphomonocytic preva-
lence. Blood nitrogen (BUN), creatinine
and urine specific gravity were within nor-
mal limits. On cerebrospinal fluid (CSF)
there were19 WBC (95% lymphocytes).
CSF glucose and protein were within nor-
mal limits. Blood cultures were repetitively

negative (Table 1).
Based on blood and CSF results, the

patient was treated for neurosyphilis with
24 million units of intravenous penicillin G
for 11 days. Despite an extensive work-up
no other cause of leukocytosis, either infec-
tious, or hematological or neoplastic could
be identified. Leukocytosis gradually sub-
sided, along with fever and rash. Two weeks
later, the patient had fully recovered and
was discharged. At his regular follow-up
visit, three months later, he remained in
excellent condition, with no residual symp-
toms.

Discussion
Leukemoid reaction represents a rather

uncommon finding, with an incidence of
less than 1% in the hospitalized population.1
The lack of a uniform value beyond which
leukocytosis is considered abnormal hin-
ders the comparison of data among different
studies. In the adult population, an arbitrary
value of 30,000 WBC per milliliter has been
adopted.1 However, lower2,3 and higher4-6
values have also been used as a cut-off
value. A polymorphonuclear type of LR (so
called reactive neutrophilia) is often
encountered in several settings, mainly in
bacterial and mycobacterial infections and
in solid tumors. However other infrequent
causes such as intoxications, severe bleed-
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ing or hemolysis have also been implicated.
A lymphocytic or lymphomonocytic type of
LR is, most commonly, the result of viral
infections (with Epstein-Barr virus account-
ing for the majority of them), but has also
been attributed to bacterial infections, like
pertussis, or mycobacterial infections,
mainly tuberculosis.5

The true meaning of such a finding has
been recently elucidated in a few large
series. In the general population, LR repre-
sents an exaggerative response to infection
in almost half of the cases,1,2 with sepsis,
lower respiratory and urinary tract infec-
tions predominating. When lower cut-off
values are utilized, infectious causes are
even more common (up to 75%).3 However,
in the other half of the cases, the final diag-
nosis is other than infection, most often
malignancies, or drugs (glucocorticoids,
granulocyte-stimulating factors). In a small
percentage of cases, even rarer causes can
be identified, such as bleeding, major oper-
ations, pancreatitis or vaginal delivery.1,4

In the oncologic population, LR often
accompanies G-CSF or glucocorticoid
administration in more than half of the
patients.6 Only in  15% of patients LR rep-
resents true infection.6 In another 10% of
the oncologic population, a term called
paraneoplastic LR was adopted to describe
those patients whose LR was finally attrib-
uted to a large tumor burden and tumor
involving most commonly the lung.6
Indeed, the association of tumor with
increased myelopoiesis is the result of the
accumulation of various, immature,
myeloid cells characterized by their ability
to suppress host anti-tumor immunity and
enhance tumor expansion. These cells, rep-
resenting less than 1% of the mononuclear
cells in healthy humans, greatly expand to
more than 50% of the mononuclear cells in
metastatic disease. Given their strong asso-
ciation with tumor expansion, they have
become an attractive therapeutic target.7

While infection-related LR represents
less than half of the cases, LR is still consid-
ered an alarming sign. Indeed, advanced
age and the presence of infection and sepsis
seem to predict in-hospital mortality in a
statistically significant manner. Two points
are worth underlining in the infection relat-
ed cases. The first is that the duration of LR
rather than the peak of the LR seems to
influence survival. In fact, in-hospital mor-
tality was extremely higher to those
patients, whose LR lasted for more than 24
hours, probably reflecting aggressive infec-
tious agents, defective immune responses or
inadequate treatment. The second is that the
presence of LR has been statistically corre-
lated with the presence of positive blood
cultures or of clostridium toxin, necessitat-

ing a thorough evaluation towards these two
parameters to every patient with LR.1

Discriminating those patients in whom
an infectious cause is involved and who
would mostly benefit from the administra-
tion of antimicrobial agents, is a rather dif-
ficult task in the clinical practice. Most
series agree that the majority of patients
with LR are at first considered to be septic
and treated likewise on admission, resulting
thus in antibiotic overuse. Still, there is no
consensus as to the findings that would
point towards an infectious cause. In the
series studied the presence of fever seems to
represent a strong predictor of infection.2
Extreme LR (more than 45,000 WBC) is
rather related to non-infectious, most com-
monly malignant causes.2 When infection is
the cause of LR, pneumonia, urinary tract
infections, sepsis and Clostridium difficile
enterocolitis predominate.1,2 Indeed, the
strong association of leukocytosis with
Clostridium spp, as been widely recog-
nized, either signaling more severe disease,
as in the case of Clostridium difficile infec-
tions, or accompanying severe puerperal
infections as in the case of Clostridium sor-
delii.1 Based on the above principles, a risk
stratification index could be designated in a
prospective manner. 

In the HIV setting the presence of LR is
even more uncommon event, probably
reflecting the impaired granulocytic
response of these patients.8,9 ]However, few
cases of LR in HIV patients have been
reported in the literature namely two
patients with Clostridium difficile infec-
tion10 and one patient with MAC infection
after antiretroviral treatment (ART) initia-
tion, probably reflecting immune reconsti-
tution inflammatory syndrome.11 What dif-

ferentiates our case from the previous
reported ones, is the fact that our patient
was immunologically competent, which
probably facilitated the exaggerated bone
marrow response to the infectious agent.
After the introduction of potent active anti-
retroviral therapy worldwide, resulting in
immune restoration of HIV-infected
patients, such responses may become more
common in the future and may well be trig-
gered by unusual infectious agents as in our
case. However, the inciting infectious
agents reported above, do not differ from
those reported in the non-HIV population,
further reinforcing thus, the strong associa-
tion of LR with specific agents, such as
Clostridium species infections.1-4

Syphilis is a well recognized bacterial
disease, known to present with mild lym-
phocytosis.5 To our knowledge, there has
been no report of LR in correlation with
syphilis, either in the primary, secondary or
tertiary setting of the disease, with the
exception of a report of a case of congenital
syphilis.12

Leukemoid reaction is considered a
medical emergency for the treating physi-
cian. Even though half of the cases of LR
are likely due to infections, the astute physi-
cian is called to discriminate those cases
that would benefit from early antimicrobial
treatment, whilst withholding inappropriate
antimicrobial overuse. In the HIV popula-
tion, such an approach is even more stress-
ful, given the impaired immune status of
these patients. However, the same princi-
ples in the differential diagnosis must be
taken into account. A comprehensive
approach, with a focus to the most common
causes of LR is mandated, with a high index
of suspicion for sepsis, Clostridium difficile
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Figure 1. Patient on admission.
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enterocolitis, urinary and respiratory tract
infections. Blood cultures should always be
endorsed in the diagnostic procedure, based
on the strong association of positive blood
cultures to LR. Other clinical and laboratory
features such as fever and other signs of
infections must be taken into account. Non-
infectious causes must be always included
in the differential diagnosis and clues to
other non-infectious etiologies must also be
sought. The rationale to initiate antimicro-

bial treatment must be based on the combi-
nation of the clinical judgement with these
findings as, till now, no well documented
work-up exists. This was also the case of
our patient who, apart from LR, had a typi-
cal clinical picture of syphilis and consis-
tent history. These additional clues led to
the timely and specific initiation of antimi-
crobial treatment while other possible caus-
es, were also considered.

Conclusions
Leukemoid reaction is an alarming fea-

ture for the treating physician. Sepsis,
clostridium difficile enterocolitis, respirato-
ry and urinary tract infections are common
causes of LR. In the HIV setting, even
though a rarer event, the differential diagno-
sis includes the same agents. Syphilis, has
never before been reported as a cause of
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Table 1. Analyses panel.

                                                                              1 year before                  On admission            Day 7          Day 11       Day 60  (follow-up)

Hematocrit (%)                                                                                    39.1                                              38.2                             32.7                   35.4                              39.4
Hemoglobulin (g/dL)                                                                          12.8                                              12.9                             11.3                   11.8                              13.5
White blood cells (×109/L)                                                               8.9                                               63.3                             14.1                   10.3                               9.7
Polymorphonuclear (%)                                                                      65                                                20.6                             39.3                     29                                  41
Lymphocytes (%)                                                                                  25                                                49.5                             54.4                     58                                  39
Monocytes (%)                                                                                       6                                                 29.5                             11.9                    8.3                                 10
Platelets ( L)                                                                                     383,000                                        320,000                       509,000             457,000                        415,000
Erythrocyte Sedimentation Rate (mm/1st hr)                               43                                                 45                                                                                                28
Glucose (mg/dL)                                                                                   86                                                 79                                91                      71                                 75
Blood Urea Nitrogen (mg/dL)                                                            17                                                 12                                 9                       15                                 15
Creatinine (mg/dL)                                                                              1.1                                                 0.9                               0.7                     0.8                                 0.8
Sodium (mmol/L)                                                                                 137                                               121                              136                    137                               138
Potassium (mmol/L)                                                                            4.3                                                 3.8                               4.3                     4.5                                 4.4
Calcium (mg/dL)                                                                                                                                        7.1                               8.5                                                             
Bilirubin (mg/dL)                                                                                                                                      0.46                             0.29                   0.24                                  
Aspartase Transferase (U/L)                                                              14                                                                                      22                      17                                    
Alanine Tranferase (U/L)                                                                    19                                                 68                                31                      34                                    
γ-Glutamyltranferase γ (U/L)                                                           22                                                 63                                24                      26                                    
Creatinophosphokinase (U/L)                                                                                                                231                               40                      28                                    
Alkaline Phosphatase (U/L)                                                                                                                     88                                56                      78                                    
Lactate Dehydrogonase (U/L)                                                          232                                                                                    228                    175                                   
Total protein (g/L)                                                                                64                                                 65                                                                                                  
Albumin (g/L)                                                                                         35                                                 25                                                                                                  
Globulin (r/L)                                                                                         29                                                 40                                                                                                  
C-Reactive Protein (<0.5)                                                                  0.8                                               53.1                              3.1                     1.8                                 0.4
International Normalized Ratio                                                                                                             1.05                                                                                                 
Activated partial thromboplastin time                                                                                                   31                                                                                                  
Fibrinogen (mg/dL)                                                                                                                                   512                                                                                                 
HIV RNA (copies/mL)                                                              Non detectable                         Non detectable                                                                       Non detectable
CD4 (cells/UL)                                                                                     1088                                             1144                                                                                            1096
Rapid plasma regain (serum)                                                          1/31                                            1/1024                                                                                           1/32
Venereal Disease Research Laboratory (serum)                       1/256                                            1/128                                                                                               
VDRL (CSF)                                                                              Not determined*                             Negative                                                                                            
Cerebrospinal fluid white blood cells                           12 (100% lymphocytes)            19 (95% lymphocytes)                                                                                
CSF glucose (mg/dL)                                                                            56                                                 62                                                                                                  
CSF protein (mg/dL)                                                                            34                                                 27                                                                                                  
Procalcitonin                                                                                                                                              0.59                                                                                                 
Blood Cultures                                                                                                                                        Sterile                        Sterile                                                          
*Inappropriate sample.
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LR, except from one report in congenital
syphilis. Uncommon causes, such as
syphilis, must be included in the differential
diagnosis of LR. Larger series of patients
with LR in the future may better define the
clinical or laboratory findings that point to
an infectious etiology and facilitate the
diagnostic procedure.
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