BRITISH JOURNAL OF BIOMEDICAL SCIENCE
2021, VOL. 78, NO. 3, 107-116
https://doi.org/10.1080/09674845.2021.1903683

A\

Taylor & Francis
Taylor & Francis Group
W) Check for updates

REVIEW ARTICLE

Infectious Mononucleosis: diagnosis and clinical interpretation
P Naughton®?, M Healy?, F Enrightc and B Lucey(»?

aDepartment of Biological Sciences, Munster Technological University, Bishopstown, Cork, Ireland; ®Department of Haematology, Mercy
University Hospital, Cork, Ireland; “Department of Paediatrics, Mercy University Hospital, Cork, Ireland

ABSTRACT

EBV is the sole causative agent of the acute illness in humans described either as infectious
mononucleosis (IM), or glandular fever. IM, when not clinically silent, can present in patients
with at least two of the classic triad of symptoms of fever, pharyngitis, and lymphadenopathy.
Challenges for the clinician arise when atypical cases present. Early, accurate and informed
laboratory test results are vital for diagnosis, appropriate treatment, and management. A key
challenge for the practitioner, particularly in cases where the illness can present atypically, is
distinguishing bacterial tonsillitis infections from early acute IM. The ability to draw on timely,
clear, and insightful laboratory results to distinguish viral from bacterial infection is vital.
Correct and prompt diagnosis of IM can help prevent the unnecessary administration of
antibiotics and mitigate the need for other expensive exploratory tests in cases of IM that
present with splenomegaly, lymphadenopathy, or suspect haematological conditions. Good
communication between the requesting clinician and those carrying out the investigative
process, and between the different laboratory departments involved, is good practice and
would ultimately benefit the patient. This communication will comprehensively review the
aetiology, clinical presentation, and laboratory findings in IM with a view to promoting further
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research and so derive a standard diagnostic algorithm of the condition.

Introduction

The infectious disease caused by the Epstein Barr virus
(EBV) was first coined ‘Infectious Mononucleosis’ (IM) by
Sprunt and Evans in 1920. Their findings of a consistent
mononuclear leucocytosis in reaction to acute infection
in several patients exhibiting similar signs and symp-
toms led them to the correct belief that this constituted
a distinct clinical syndrome [1]. It was only following the
identification and discovery of the EBV some 44 years
later and the subsequent linking of this virus to IM that
a clear and proper understanding of this unique clinical
syndrome could finally be elucidated. Even today there
is limited consensus in the literature regarding an unam-
biguous definition of IM and the pathogens involved.
Some literature states that though EBV infection is the
main cause of IM, other human herpes viruses, princi-
pally human cytomegalovirus (CMV) [2-7] and to
a lesser extent Roseola virus (HHV-6), are also implicated
in lower percentages of cases [8,9].

The scope of the current review is to discuss true IM
only, i.e. only those cases where EBV is identified to be
the sole causative agent for the disease. Other infec-
tions with similar clinical symptoms to IM but linked to
other pathogens should be considered as infectious
mononucleosis-like infections to distinguish between
the two [10,11].

EBV is named after Anthony Epstein and Yvonne
Barr, who in 1964 identified the virus in lymphoma

blast cells from tissue samples of patients with
Burkitt's lymphoma. The latter was originally reported
as an aggressive sarcoma often involving the jaws of
children which was endemic in Uganda and neigh-
bouring countries [12]. This originally termed ‘sarcoma’
was soon re-classified as a lymphoma [13-16] and later
named Burkitt's lymphoma. Burkitt sent biopsy speci-
mens from Uganda to Epstein and Barr who cultured
malignant lymphoblasts from the biopsies and with
the aid of electron microscopy described the first
human oncogenic virus that now bears their name
(Figure 1).

Clinical presentation and treatment of IM

The clinical picture in the condition now classified as
IM can vary depending on how the disease presents.
Symptomatic patients often present with a triad of
overt symptoms synonymous with the infection
(fever, lymphadenopathy, and pharyngitis) [7,17,18].
Other symptoms that may present include splenome-
galy, malaise and palatal petechiae depending on how
the virus affects the host [19-21]. A preliminary diag-
nosis of IM will be confirmed in the laboratory. Note,
not all cases present clinically in the same way and
typical and atypical cases may vary [5,22,23]. As IM is
aviral illness the symptoms are commonly treated with
rest, hydration, analgesia and antipyretics [7]; the use
of steroids should only be given in cases where it is
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Figure 1. Electron micrograph (x 42,000) of part of a cultured lymphoblast derived from a sample of Burkitt's lymhoma [88]. (Blue
arrows indicate mature EBV viruses; red arrows indicate immature EBV virus particles. The cell membrane of the lymphoblast is
seen at the top left hand corner (cm), also observed in the image: crystals (c) a large lipid body (li), endoplasmic reticulum (er) and

part of the cell nucleus (n).).

necessary to alleviate airway obstruction [7,24].
Inappropriate treatment for a bacterial tonsilitis can
result in an ampicillin rash in a high percentage of
cases [25,26]. This rash needs to be distinguished
from an urticarial rash seen in cases of an allergic
reaction to penicillin [25]. This differentiation would
have an important bearing on any future course of
antibiotic treatments for the patient. Treatment of IM
with antiviral treatments such as aciclovir, valaciclovir
and ganciclovir are still in their infancy and although
initial results are promising further research along with
patient trials are required [7]. Splenomegaly, on palpa-
tion or via ultrasound, is often a sign of IM, and splenic
rupture, although rare (<1%), is a well-established
complication of the disease and the most common
cause of death [22,27]. As the incidence of this disease
is predominantly encountered in adolescents and
young adults, who are generally active and often
involved in regular, sometimes strenuous exercise or
team sports, it is ill-advised to return to sport or stren-
uous activity too soon after infection or to at least wait
until any splenomegaly has resolved [22,28].

History of IM and its link to EBV

An early documented description of this distinct clinical
syndrome was made by the German physician, Emil
Pfeiffer in 1889. Pfeiffer used the German term
‘Driisenfieber’, translated to glandular fever [29], to
describe the clinical condition of the characteristic
triad of symptoms of fever, lymphadenopathy (swollen
lymph glands) particularly the cervical lymph glands of

the neck (cervical lymphadenopathy) and pharyngitis
[7,24,30-32]. Other less common symptoms of the dis-
ease include general malaise, fatigue and more uncom-
monly splenomegaly, swollen liver, and skin rash
[9,19,24,33,34], although not all cases present clinically
in the same way. Typical cases of IM present with at least
two of the characteristic triad of symptoms but atypical
cases can present differently and an appreciation of this
is important when it comes to diagnostic investigation
[5,11,23,301.

In 1932, Paul and Bunnell, while investigating for
the presence of heterophile antibodies in several unre-
lated clinical conditions, detected strong titres of het-
erophile antibodies in four cases of acute IM [35].
Although underestimating its diagnostic importance
at the time (thinking the discovery to be of little
more than theoretical interest), it has subsequently
led to the development of several diagnostic tests
which aid in the detection of IM, some of which are
still used today.

Henle, Henle and Diehl later showed unequivocally
that a clear link between the disease and the virus
existed and that EBV was most likely the etiologic
agent for IM [36].

Category/Classification (Taxonomy)

EBV is a double-stranded DNA oncogenic virus classi-
fied under the order Herpesvirales as belonging to the
Herpes family of viruses, Herpesviridae. These can be
further classified into three subfamilies: a, B and y
(Table 1) [37]. Alpha-herpesvirinae include Human



herpesvirus 1 and 2 (HHV-1 and HHV-2) commonly
referred to as herpes simplex virus types 1 and 2
(HSV-1, HSV-2) and Human herpes virus 3 (HHV-3)
(more commonly known as the Varicella-zoster virus
(VZV)) which cause herpes labialis/genitalis and chicken-
pox, respectively. Beta-herpesvirinae include Human
cytomegalovirus (CMV) or Human herpesvirus-5 (HHV-
5) and Roseolovirus (HHV-6, HHV-7) which can cause
infectious mononucleosis like infections (IML) and
Roseola Infantum, respectively [6,11,37]. Gamma-
herpesvirinae include EBV (Human herpesvirus 4, HHV-
4) the causative agent of IM which is also implicated in
several human cancers including Burkitt's lymphoma,
Hodgkin’s and T-cell lymphomas and various gastric
and nasopharyngeal carcinomas [9,38-41]. EBV s also
associated with several autoimmune diseases including
systemic lupus erythematosus and multiple sclerosis
(MS) [34,42-46]. It is also implicated in associated
cases of acquired hemophagocytic lymphohistiocytosis
(HLH) [20,47]. The second virus in this subgroup is
Kaposi's sarcoma-associated virus (KSHV) or more for-
mally known as Human herpes virus 8 (HHV8) respon-
sible for Kaposi's sarcoma [48].

Structure of EBV

EBV is a double stranded DNA virus [49]. Two types of
EBV infect humans, EBV typel (EBV-1) and EBV type 2
(EBV-2) [50], although there is a high level of similarity
between both strains they differ primarily in the
genetic sequences of their latent genes (EBNA2 and
EBNA3); this gives rise to functional differences parti-
cularly in their B-cell transforming capacity [51-53].
Type 1 is able to convert B cells into lymphoblastoid
cell lines more efficiently than type 2 [54]. EBV was
sequenced in its entirety in 1984 [49]. Geographically,
Type 1 strains are more prevalent worldwide although
individuals can be infected with both strains [50].

Epidemiology of Primary EBV infection and IM

EBV is a ubiquitous human pathogen causing infection
throughout the world in all human populations, infect-
ing 95% of the world population at some point in life
[19,21,36]. Seroepidemiological studies have demon-
strated that 90-100% of adults over 60 years of age are
seropositive for EBV [55,56]. IM is generally considered
a first world disease where higher socioeconomic liv-
ing standards within groups in certain populations
results in delayed primary exposure to the virus
[57,58]. In these cases, exposure usually occurs in ado-
lescence, early adulthood, or less frequently older
patients [11,58,59]. The prevalence of the disease in
adults over 35 years of age is rare owing to the fact that
a much higher percentage of this population will have
acquired immunity [11]. It has been shown that the
frequency of primary exposure to the virus later in life
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can lead to a higher proportion of clinically observed
cases of IM [30]. Conversely, early exposure, which is
more often the case in lower socio-economic groups
and in general populations in the developing world,
results in less observed cases of clinical IM [21,34,60].
Antibody levels to EBV are much higher in children
from lower socioeconomic backgrounds and in devel-
oping countries when compared to children of
a similar age in more affluent countries [11,36]. The
disease might often go unnoticed or undiagnosed in
children due to the absence of heterophile antibody
responses and the persistent overreliance on these
confirmatory tests to help diagnosis [11,24,30,36].

The population studies to date suggest that IM is
a disease more commonly observed in adolescents,
early adulthood and to a lesser degree older adults.
However, it is unclear whether findings of group stu-
dies of IM cases to date are reflective of the actual
case numbers or only the diagnosed cases bearing in
mind that the appearance of the disease in younger
patients (<10 years) may manifest differently and that
the diagnosis of the disease in younger age groups
may require separate criteria to unequivocally diag-
nose the disease. The heterophile antibody test is
limited in its ability to diagnose heterophile positive
IM cases only [11,31]. The disease may manifest dif-
ferently in younger patients or atypical cases where
a heterophile antibody response is often absent or
significantly reduced [24,30].

Taking these factors into consideration a standard
approach to IM investigation and laboratory testing
regardless of patient age should be adopted to max-
imize the number of true positive cases detected [32].
This would encompass those subclinical or atypical
cases of IM which often go either unreported or
reported as equivocal [5].

Mode of infection with EBV

EBV is principally spread from an infected contagious
person to another or others via the spread of saliva
which contains the active virus. The usual route of
spread is by oral contact [57,61,62]. Evidence has also
supported the spread of the virus in infective individuals
via blood transfusions and solid organ transplants, but
the principal route of infection is through either direct
or indirect spread of virus-laden saliva into the mouth
[9,24,62]. The incubation period for naturally acquired
IM (oral route) is 4 to 7 weeks from moment of contact
[62]. The intermittent presence of EBV in saliva implies
that there is not only active replication but also latent
infection from a viral reservoir [57].

Pathogenesis

EBV has developed strategies which enable it to attach,
penetrate and replicate within its target human host
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cells. Over time a very definite host parasite relation-
ship has developed; infection of the host, replication
within the host, sequestering within the host cells and
intermittent replication and re-infection of other host
cells and ultimately the spread to other non-immune
hosts [63]. In the normal acquired route of infection,
the virus contained in the saliva of an infective host is
spread into the buccal cavity of an uninfected indivi-
dual where it travels through to the oropharyngeal
region and Waldeyer's ring - tonsils and adenoids at
the back of the mouth and throat [64]. The virus
attaches, infects, and amplifies in the tonsillar epithe-
lial cells before infecting naive B cells in the underlying
lymphoid tissue (the parenchyma) of the tonsil [9,64].
Infection of B-lymphocytes provides the virus a means
of travelling throughout the body via the lymphoreti-
cular system [46].This results in a systemic infec-
tion [9,64].

EBV infection occurs in the lymphoid system. The
spleen is less often enlarged and delicate in atypical
cases of IM but when it does occur there is a very real
danger of splenic rupture which can on rare occasions
be fatal; leading to advice to forgo strenuous physical
sport and exercise when recovering from IM [7,22,65].

EBV, like other herpesviruses, has a productive lytic
cycle and a dormant latent phase [9,63,66]. During the
lytic cycle, regulatory proteins including early antigen
are synthesized to allow the production of viral DNA
(EBV-DNA), the virion structural proteins (viral capsid
antigen, VCA) and membrane proteins. The lytic cycle
terminates in the destruction of infected cells with the
release of mature viral particles (virions) [63,67].

At the lytic stage of development, the infected
B cells are most vulnerable to attack from cytotoxic
T cells (CTLs) and the natural killer cells of the cell
mediated immune response. These reactive cells are
directed against the viral antigens of the lytic stage
and act to control the growth of these transformed
cells during primary infection, hence their tell-tale
appearance during the acute phase of the infection [9].

EBV persists in the host B-cells without complete
virus (virion) production in the latent stage of devel-
opment thereby ensuring its survival and longevity
within the host [68-70]. During the latent phase of
development, the virus encodes and expresses
a restricted number of viral proteins. These viral pro-
teins activate B-cell proliferation transforming the cells
into ‘immortal’ B cells (and by consequence the virus)
which can replicate indefinitely. In order to do this EBV
makes use of a series of distinct latent gene transcrip-
tion programmes, which mimic a normal B cell
response to antigen, to drive the differentiation of
the newly infected B cells [63,66].

T-cells are also directed against antigens of the
latent phase, but the response is insufficient to ensure
their complete eradication and the virus can persist in
the host for life with low or intermittent levels of virion

production. EBV nuclear antigens (EBNAs) and certain
latent membrane proteins are expressed in infected
B-lymphocytes during the latent phase [9]. Eventually,
the latently infected B cells enter the periphery or
germinal centre, the site of viral persistence, as resting
memory cells. These memory cells express only a very
limited subset of the viral latent genes and hence are
largely unaffected by the host's immune response
[46,66].The latently infected memory cells circulate
between the periphery and the lymphoid tissue [64].
These memory cells can, on occasion, circulate back to
Waldeyer’s ring at the oropharyngeal region at the
back of the throat [24,46,71]. Here the memory B-cells
can be triggered into reactivation culminating in rup-
ture of the cell with the release of the infectious virus
particles (virions) [11,64]. These virions, whilst all the
while being the target of neutralizing antibody, can
initiate intermittent new rounds of naive B cell infec-
tion or re-infect the surrounding epithelium. This
results in transient plaques of lytic epithelial infection
that greatly amplifies the amount of infectious virus
that is ultimately shed into the saliva for infectious
spread to new hosts [46,57,66].

The virus has thus developed a sophisticated
mechanism allowing its genome to persist in the host
cells, to partition when the cells divide, and to switch
from a latent state (with limited gene expression) to
a fully replicative lytic state, in which mature viruses can
be synthesized, to allow it to disseminate among other
cells and ultimately other non-immune hosts [41,72].

Once the virus establishes in the human host, the
immune system can never completely eradicate the
virus [46]. The virus has developed an elaborate strat-
egy of immune evasion that enables it to sequester
and persist within the host well after the initial infec-
tion. In most immunocompetent individuals a host
virus balance is maintained for life.

Cellular responses to EBV

Different viral proteins are expressed at different
times during the life cycle of the virus as it attaches,
inserts, develops, replicates, and spreads within the
B lymphocytes of the host organism. This will in turn
stimulate, in immunocompetent individuals, an
appropriate and specific humoral and cell-mediated
response to mitigate the effect of the invading virus
and limit its damaging effects on the host.

Atypical lymphocytes

The classic clinical picture of IM is associated with the
transient appearance of a distinct population of pleo-
morphic atypical lymphocytes observed during the
acute clinical phase of the disease (Figures 2 and 3).
This atypical lymphocyte population was the first char-
acteristic biological marker associated with the disease.
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Figure 2. An atypical lymphocyte observed in the peripheral blood of a 24 year old female who presented as a case of heterophile

negative acute IM.

Figure 3. Reactive/atypical lymphocyte seen in an 18 year old female who presented as a heterophile positive case of acute IM.

But although suggestive, the appearance of these cells in
isolation, was not diagnostic of the disease, as similar
pleomorphic lymphocytes can be seen in other infectious
states and malignant disorders [1,29]. However, these

cells’ customary appearance during the acute stage of
IM and their subsequent gradual disappearance as the
infection resolves has been found to be diagnostically
useful [31]. Their transitory nature when first observed
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Table 1. Classification of the order Herpesvirales [37,87].

Taxon Name Acronym Common name
Order Herpesvirales
Family Herpesviridae
Subfamily Alpha-herpesvirinae
Genus Simplexvirus
Human herpesvirus 1 HHV1 Herpes simplex virus type 1
Human herpesvirus 2 HHV2 Herpes simplex virus type 2
Genus Varicellovirus
Human herpesvirus 3 HHV3 Varicella-zoster virus
Subfamily Beta-herpesvirinae
Genus Cytomegalovirus
Human herpesvirus 5 HHV5 Human cytomegalovirus
Genus Roseolovirus
Human herpesvirus 6 HHV6 Human herpesvirus 6
Human herpesvirus 7 HHV7 Humam herpesvirus 7
Subfamily Gammabherpesvirinae
Genus Lymphocryptovirus
Human herpesvirus 4 HHV4 Epstein-Barr virus
Genus Rhadinovirus
Human herpesvirus 8 HHV8 Kaposi's sarcoma-associated herpesvirus

was key in linking them with a then unknown infective
agent.

Cytotoxic T lymphocytes

Given that EBV infects B-cells, fluoresence flow cyto-
metry directed at CD molecules provided evidence
that the circulating atypical cells are in fact reactive
cytotoxic T-cells [5,9,32]. Given their nature, the
detection and appearance of higher percentages
of these cytotoxic T-cells/ atypical cells may be
linked to more acute or active infection [32].
Further laboratory studies could determine what
exact percentages are diagnostically significant and
also ascertain whether their appearance present the
same in both typical and atypical cases [5].
Alternative common names for these mononuclear
cells are plasmacytoid or reactive lymphocytes, aty-
pical lymphocytes, viral lymphocytes, Turk cells or
Downey cells [29,73].

Serology

The host response to EBV includes a typical cell-
mediated response by T-lymphocytes and a specific
and non-specific humoral (antibody) response by the
B-lymphocytes, including those B-lymphocytes which
have already been infected by the virus. The humoral
response of the host includes the production of anti-
bodies to target viral antigens of both the lytic and the
latent phases of viral development (Figure 4).

Heterophile antibodies

The EBV is capable of giving rise to both specific anti-
bodies within the host and also non-specific (hetero-
phile) antibodies generated as part of a general
immune response to the disease. The chance discovery
of increased and significant levels of these heterophile
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Figure 4. Time-related appearance of specific antibodies to
EBV and non-specific Heterophile antibodies in cases of IM.

antibodies in a high proportion of acute cases of IM
became the second commonly observed biological
marker of the disease [35]. These non-specific antibo-
dies are demonstrable by their ability to agglutinate
animal erythrocytes including sheep (Paul Bunnell test)
and horse (Monospot test) erythrocytes [74]. The
Monospot test has proven to be more sensitive than
the original Paul-Bunnell test in the detection of het-
erophile antibodies and has become the standard aid
in the detection of IM in many laboratories and in
primary care [74,75].

The presence of a high concentration of heterophile
antibodies is a major feature of infectious mononucleosis
[1,11]. These antibodies are produced as part of the direct
immunologic response to infection and are brought
about by the agent producing the disease. A positive
Monospot test in the presence of a population of atypical
lymphocytes in patients demonstrating distinct clinical
symptoms is quite unequivocal in the diagnosis of IM;
use of the test is limited though to typical heterophile
positive cases of the disease.
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Table 2. Summary of the common antibody screens specific for the Epstein-Barr virus and their clinical interpretation.

Possible results and interpretation for specific antibodies to EBV

*VCA IgM VCA IgG AEBNA Interpretation
- - - No immunity to EBV
+ - - Active infectious mononucleosis infection
+ + - EBV serology suggestive of recent/active infection
+ + + Late primary infection
(>8 weeks prior to sample date)

+ - Past exposure (latent infection)
- + + Previous EBV exposure
- - + Past infection

*VCA = Viral capsid antigen; AEBNA = Epstein-Barr virus nuclear antigen

Use of the Monospot test in heterophile negative
cases of IM is of little value and can be misleading as
incorrect interpretation could lead to the reporting of
a false negative or equivocal result [76,77]. The persis-
tence of high titres of heterophile antibodies in
a percentage of post-acute IM cases could also lead to
misinterpretation, particularly in the staging of the dis-
ease; there exists therefore the potential to erroneously
diagnose a patient as an acute case long after the acute
phase of the disease has passed [24]. This would have
consequences if a secondary bacterial throat (strepto-
coccal) infection occurred soon after the initial EBV
infection and was not treated. Some of the principal
advantages of the Monospot test as an aid to the diag-
nosis of IM is that it is quick, cost efficient, requires little
training of staff and can, in certain cases, be conclusive,
so mitigating the need for more follow-up tests.

EBV-specific antibodies

With the discovery that EBV was the specific etiologic
agent responsible for IM came the identification and
isolation of the specific antibodies produced by the
immune system to target the pathogen and defend
the host organism [11,36]. Following infection, the
virus produces a number of distinct viral proteins
which mark the different developmental stages of its
cycle within the host. In response the body’s immune
system reacts by manufacturing different antibodies at
different times which are directed against these for-
eign proteins [11]. The host's measured immune
response is reflective of the virus's development,
which has formed the basis for serological testing for
the disease (Table 2).

Anti-EBV IgM Viral capsid antigen (Anti-EBV
VCA IgM)

EBV specific IgM antibodies are detectable in the early
acute phase of infection and tend to disappear within
a few weeks of primary infection. These antibodies are
directed against the outer coat (capsid) of the virus as
it develops in the B-lymphocyte. Their presence, in the
absence of later stage antibodies, is a very reliable early
diagnostic marker for acute IM but it is not always

routinely available in each site and can result in time
delays when requested off site [5,9,11,34,67,78].

Anti-EBV IgG Viral capsid antigen (Anti-EBV
VCA IgG)

The long-lasting IgG class antibodies appear a week or
two after the appearance of the acute IgM class. These
antibodies persist indefinitely and are an excellent
marker for past infection and host immunity [9,24].

Anti-EBV nuclear antigen (Anti- EBNA IgG)

Antibodies against EBNA-1 develop slowly and are not
normally detected until 8-12 weeks post onset of the
iliness. The presence of EBNA IgG antibodies rules out
a recent primary EBV infection and hence is useful in the
staging of the disease and for indicating past infections.

EBV early antigen (EBV EA IgG)

Testing for EA IgG in the diagnosis of acute EBV infec-
tion is limited by the fact that these antibodies are not
always detected in individuals with acute IM and also
by the fact that they can often remain at detectable
levels in a high proportion of cases long after the
primary infection [9,38,67,79].

Immunophenotyping

The development of modern immunophenotyping
techniques has allowed for the study of the cell popu-
lations in acute IM. These studies have verified the
presence of a large population of CD8+ cytotoxic-
suppressor T cells (CD8 + T cells), believed to be part
of the host cell-mediated immune response and
responsible for the control of viral replication in the
infected B-lymphocytes and the subsequent establish-
ment of latency [4,18,80,81].

DNA analysis for EBV viral load

DNA analysis of the patients’ plasma following PCR can
detect the viral load in the patient. This is of particular
value in immunocompromised individuals and in post-
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transplant patients as primary or reactivated EBV infec-
tion in these patients can be associated with life threa-
tening disorders such as post-transplant
lymphoproliferative disorders [9,79]. Quantitative mea-
surements of EBV DNA in the blood for the purposes of
documenting primary EBV infections are unneces-
sary [24].

Supplementary tests

Liver function tests of alanine aminotransferase,
gamma glutamyl transferase, and aspartate amino-
transferase are usually raised during the acute phase
of IM infection, implying a minor degree of hepatitis,
but jaundice is rare [21,82-86].

Conclusion

Given the paucity of recent references on IM It is
unsurprising that there is, as yet no international
standard diagnostic algorithm for the laboratory
investigation and testing for this disease. Despite
the historical medical knowledge and research avail-
able on this disease and its causative agent the
diagnosis is not always definitive. The correct diag-
nosis, when made, is often arrived at through an
informed investigative process relying on knowledge
of the disease, its aetiology, the causative agent, and
its pathogenesis, being cognizant that not all cases
are the same but that general guidelines can be
followed. Acute markers, in particular the initial
detection of a population of atypical lymphocytes
can alert the investigator to the need for further
analysis and the additional tests required to confirm
a diagnosis.

A sharing of knowledge and a fluid multi-disciplinary
approach to the investigative process would better
serve all stakeholders and would help to shorten hospi-
tal stays, free up bed spaces, alleviate patient stress and
allow appropriate patient management.

There is much value to be gained from studying
the early, pioneering research into this disease and
its causative agent. A contemporary retrospective
and prospective analysis of laboratory data, in parti-
cular, could potentially guide a process to establish
an international standard or algorithm for testing
this disease. It is hoped that such an investigation
would go some way to verifying or discounting some
of the findings relating to this disease that can be
currently found in the literature and potentially lead
to a more standardized approach in the testing and
diagnosis of this disease in the future. In so doing we
would build on the solid foundations set by the early
pioneers into this most interesting of human dis-
eases and standardize a model of testing into the
future.
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