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ABSTRACT

Patients with multiple myeloma (MM) are susceptible to bacterial infections, particularly those
caused by encapsulated pyogenic bacteria such as Streptococcus pneumoniae. Significant
morbidity and mortality attributable to these infections has been reported in patients with MM.
Insufficient synthesis of polyclonal immunoglobulins reflected in marked hypogammaglobulinemia
is an important underlying mechanism responsible for the compromised immune system in patients
with MM. Despite the fact that patients with MM are prone to develop sepsis caused by
encapsulated bacteria, an acute bacterial infection is rarely reported as the first manifestation of
underlying MM. Here, we report a rare presentation of MM with hyperacute bacterial meningitis.
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1. CASE REPORT

The patient was a 54-year-old white male
teacher in his good health up to the day of
presentation. The symptoms started after he
came back home from school complaining of
sudden onset explosive headache with fever,
chills, nausea and vomiting. Few hours later, he
became disoriented and lost his consciousness.
At the time of hospital admission, he was
agitated and disoriented as well as deeply
confused. His body temperature was 38°C, blood
pressure was 170/100 mmHg, pulse 100 per min,
respirations 24 per min, and the oxygen
saturation was 93% on room air. He had mild
conjunctival pallor, his neck was stiff, Kernig sign
was positive, and papilledema was not found.
Neurological examination was  otherwise
unremarkable. The remainder of the examination
was normal. During the next several hours, he
was in deep coma. Due to altered sensorium in
the setting of presumed acute bacterial
meningitis, the patient was intubated and
ceftriaxone, vancomycin, and dexamethasone
were started. Admission lab exams were notable
for a white blood cell count of 9,100 /mL with
75% neutrophils;  hemoglobin 7.9  g/dL,
hematocrit 23.2%; and platelet count 161,000
/mL. His serum values were as follows: sodium,
133 mmol/L; BUN, 20 mmol/L; creatinine, 1.4
mmol/L; glucose, 349 mg/dL; and calcium, 8.1
mg/dL. Alanine aminotransferase was 41 UL,

Fig. 1. Gram's staining of the CSF revealed trivial

aspartate aminotransferase 22 U/L, and alkaline
phosphatase 102 U/L.

A chest radiograph  demonstrated no
cardiomegaly or significant pulmonary infiltrates.
A brain computed tomography had no abnormal
finding. His cerebrospinal fluid (CSF) analysis
showed 200 cells/ul, with 85% neutrophils,
glucose 14 mg/dL, and protein 106 mg/dL.
Gram's staining of the CSF revealed trivial
inflammatory response despite the large number
of lancet-shaped gram-positive diplococci
(Fig. 1). On the subsequent day, his CSF and
blood cultures isolated penicillin susceptible
Streptococcus pneumoniae. Ceftriaxone and
vancomycin stopped and high dose intravenous
penicillin started.

It took more than 10 days after starting antibiotics
that patient gradually regained his consciousness
and extubated. He completed a 14-day course of
antibiotics. During this period, he also developed
extensive herpes labialis for which he received
acyclovir.

Regarding several clues in the scenario including
severe life-threatening meningitis with few
polymorphonuclears in the presence of abundant
organisms on CSF smear, anemia, and
persistent high level inflammatory biomarkers,
the possibility of an underlying disorder with
associated immune compromise was considered
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and patient was evaluated accordingly. MRI of
lumbar spine showed pathologic fracture at L4.
Serum  protein  electrophoresis  revealed
monoclonal IgG lambda, whereas IgA and IgM
levels were diminished. (IgG:963 mg/dL, IgM:25
mg/dL, and IgA:494 mg/dL). Bone marrow biopsy
performed and revealed diffuse infiltrate of
plasma cells that comprised 45% of the cellular
elements. At that point, dexamethasone and
thalidomide were started by hematologist.
Treatment led to remission of MM and
consecutive courses of treatment were planned.
The patient received pneumococcal
polysaccharide vaccine and no further bacterial
infections occurred during more than 12 months
follow up.

2. DISCUSSION

This case represents a rare presentation of MM
with hyper-acute pneumococcal meningitis with
several poor prognostic features. Morbidity and
mortality in MM is often attributed to life-
threatening infections. Most of the infections are
of bacterial origin, and the most serious are
septicemia, meningitis, and pneumonia [1-3].

Myeloma-related innate immunodeficiency
involves various arms of the immune system and
includes B cell dysfunction (manifested by a slow
rise in immunoglobulin M (IgM) titers, and a
reduced capacity to  synthesize  other
immunoglobulin classes needed for secondary
immune response), numerical and functional
deficits in complement activity, numerical and
functional abnormalities of dendritic cell and T
cells (inversion of CD4:CD8 ratio, abnormal
Th1/Th2 CD4" ratio, and severe disruption of
global T cell diversity), and dysfunction of natural
killer cells. These put patients with MM at high
risk of infection especially by encapsulated
bacteria such as S. pneumoniae or Haemophilus
influenzae [3- 5].

The propensity to infection is increased in the
first months after the initial diagnosis and in
patients with renal dysfunction. Gram-positive
infections, mainly pneumonia from
S. pneumoniae, occur more frequently in patients
with untreated disease while Gram-negative
infections, mainly of the urinary tract, are more
common after chemotherapy [1]. Hargreaves et
al. [6] observed that over three-quarters of all
serious infections happened 3 months after the
initial diagnosis. In the cohort by Savage et al. [7]
most of the infections with S. pneumoniae and
H. influenza occurred in the first 8 months of
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disease, and almost all patients were receiving
chemotherapy. However, an acute bacterial
infection is rarely reported as the first
manifestation of underlying MM [1]. Previously,
Costa et al. [8] reported two cases of
pneumococcemia as the presenting feature of
MM of whom one had bacteremic pneumococcal
pneumonia and the other presented with
bacteremic pneumococcal meningitis. They
added the common features of their two patients
to the few patients described in the literature with
pneumococcemia as the first sign of MM and
described several common findings that should
lead to a suspicion of MM in an otherwise
asymptomatic patient, including S. pneumoniae
bacteremia, leukopenia, mild anemia, history of
prior bacterial infections, and indirect evidence of
a paraproteinemia, such as increased total
protein levels with low albumin [8]. Kalambokis et
al. [1] analyzed data from 17 such cases of MM
presenting with acute bacterial infection reported
between 1978 and 2008. Musculoskeletal
infections predominated in these early cases
followed by pneumonia. In particular, septic
arthritis, mainly of the knee, was the most
common infectious complication. S. pneumoniae
was isolated in two-thirds of infections and
bacteremia was common. We also reviewed 30
patients (1978-2015) in whom infection has
resulted inunmasking of anunderlying MM
(Table 1).

S. pneumoniae is an important and well-known
cause of bacteremia in both immunocompetent
and immunosuppressed patients [33]. The study
of Gregersen et al. in the County of North
Jutland, Denmark showed that patients who
survive an episode of community-acquired
pneumococcal bacteremia or meningitis are at
increased risk of being diagnosed with MM, but
the absolute risk is low. They identified 328
episodes of community-acquired pneumococcal
bacteremia and 77 episodes of pneumococcal
meningitis in 227,000 persons over 40 years of
age. The incidence rate of a subsequent
diagnosis of MM was 7 cases per 1,218 patient-
years during the follow-up period in the
bacteremia cohort, compared with 0.13 cases
expected. During 444 patient-years of follow-up
in the meningitis cohort, 4 cases of MM were
diagnosed compared with 0.05 cases expected

2].

Previously, it has been suggested that
recurrence of bacteremic infections caused by
S. pneumoniae is a warning sign of
immunodeficiency [34]. Here, a question comes



in mind: is it also necessary to evaluate all adult
patients with first episode of invasive
pneumococcal disease for underlying diseases?
Guerrero et al. [35] conducted a study to
evaluate the clinical and bacteriologic
characteristics of bacteremic pneumococcal
infections in  immunocompromised patients
without AIDS. A comparison of clinical
manifestations of pneumococcemia between
immunocompromised  patients and  non-
immunocompromised patients did not show
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differences in the presence of fever, obtundation,
type of lung involvement, frequency of primary
bacteremia, or meningitis.

Patel and Nikcevich [4] reported a case of
pneumococcal meningitis as initial presentation
of MM. The reason that they suspected an
underlying immunodeficiency was the presence
of stained smear of CSF disclosed multiple
extracellular-Gram-positive diplococci reflecting
defective complement activation. Our patient

Table 1. Some characteristics of cases presented as

the first feature of MM reported in the

literature
Authors Age Sex Clinical syndrome Pathogen
Posner et al. [9] 59 M Meningitis, bacteremia S. pneumoniae
Martiz and Joubert[10] NA  NA  Pneumonia H. influenza
Barasch et al. [11] 70 F Pneumonia, becteremia S. pneumoniae
50 F Becteremia S. pneumoniae
70 F Pneumonia, bacteremia S. pneumoniae
Miller et al. [12] 64 M Septic arthritis N. meningitidis
Sarubbi et al. [13] 67 M pyomyositis S. marcescens
Cuesta et al. [14] 47 F Septic arthritis S. pneumoniae
Berthaud et al. [ 15] 43 F Septic arthritis, bacteremia H. influenzae
Fukuzawa et al. [16] 63 M Endocarditis complicated by S. salivarius
congestive heart failure
Bhatnagar et al. [17] NA F Septic arthritis, pneumonia H. influenzae
Durupt et al. [18] 68 M Cellulitis S. pneumoniae
Patel et al. [4] NA NA Meningitis S. pneumoniae
Costa et al. [8] 68 F Pneumonia, bacteremia S. pneumoniae
57 M Meningitis, bacteremia S. pneumoniae
Austein et al. [19] 60 F Bacteremia complicated by severe Streptococcal
sepsis species
Renou et al. [20] 62 M Septic arthritis S. pneumoniae
Aue and Austein [21] 60 F Bacteremia S. pneumoniae
Bigaillon et al. [2] 88 M Meningitis, pneumonia, bacteremia S. pneumoniae
Sumrall et al. [23] 75 M Polyarticular Septic arthritis, S. pneumoniae
bacteremia
Kalambokis et al. [24] 67 F Pyomyositis CA-MRSA
Ottaviani et al. [25] 55 NA Polyarticular septic arthritis Moraxella canis
Yu et al. [26] NA F Infectious spondylitis E. coli
Riachy [27] 43 M Polyarticular septic arthritis S. pneumoniae
complicated by septic shock
Chan et al. [28] 64 M Native aortic valve endocarditis S. pneumoniae
complicated by mycotic abdominal
aortic aneurysm, paraspinal and
iliopsoas abscesses and pneumonia
Prinsen et al. [29] NA M Infectious spondylitis M. tuberculosis
Shahani et al. [30] 67 M Bacteremia S. pneumoniae
Suwantarat et al. [31] 65 M Pneumonia, bacteremia Herbaspirillum
seropedicae
Daniel et al. [32] 54 M Bacteremia non-O1/non-
0139 Vibrio
cholerae
The present case 54 M Meningitis, bacteremia S. pneumoniae

(2015)




showed several predictors of poor prognosis and
lack of complete immune response. It has been
previously noted that very low CSF WBCs (0 to
20 /mm3) despite high CSF bacterial
concentrations tend to have a poor prognosis
[36]. Low CSF white cell counts despite high
CSF bacterial concentrations in patient with
bacterial meningitis might also be a warning sign
of underlying immunocompromise state.

3. CONCLUSION

It can be proposed that at least some patients
with unusual and invasive bacterial infections
presenting  with  features indicative  of
compromised immune response such as the
presence of trivial inflammatory response despite
the large number of organisms at the site of
infection should be the subject of further
evaluation for underlying disease. However,
despite the fact that patients with MM are prone
to develop sepsis caused by encapsulated
bacteria, an acute bacterial infection is rarely
reported as the first manifestation of underlying
MM. Hence, this cannot be a recommendation,
but rather a subject of future study to evaluate
the predictors of underlying conditions in patients
with unusual and severe bacterial infections.

CONSENT

All authors declare that ‘written informed consent
was obtained from the patient for publication of
this case report and accompanying image.

ETHICAL APPROVAL
It is not applicable.
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Kalambokis GN, Christou L, Tsianos EV.
Multiple myeloma presenting with an acute
bacterial infection. Int J Lab Hematol.
2009;31(4):375-83.

DOI: 10.1111/j.1751-553X.2009.01154 .x.
Epub 2009 Apr 17. Review.
PubMed PMID:19486365.

2. Gregersen H, Pedersen G, Svendsen N,
Thulstrup AM, Sgrensen HT, Schgnheyder
HC. Multiple myeloma following an episode

Naderi et al.; IIMPCR, 6(3): 1-7, 2016; Article no.lJMPCR.22934

10.

11.

12.

of community-acquired pneumococcal
bacteraemia or meningitis. APMIS. 2001;
109(11):797-800.

PubMed PMID:11900061.

Pasa S, Altintas A, Cil T, Ustun C, Bayan
K, Danis R, Urakci Z, Tuzun Y, Ayyildiz O.
Two cases of bacterial meningitis
accompanied by thalidomide therapy in

patients with multiple myeloma: Is
thalidomide associated with bacterial
meningitis? Int J Infect Dis. 2009;

13(1):e19-22.

Doi: 10.1016/}.ijid.2008.04.003.

Epub 2008 Jul 14.

PubMed PMID: 18621563.

Patel MR, Nikcevich DA. The value of
looking. Multiple myeloma discovered by
an unusual finding in Gram-stained spinal
fluid. NC Med J. 2002;63(3):129-30.
PubMed PMID: 12181846.

Nucci M, Anaissie E. Infections in patients
with multiple myeloma in the era of high-
dose therapy and novel agents. Clin Infect
Dis. 2009;49(8):1211-25.

DOI: 10.1086/605664. Review.

PubMed PMID: 19769539.

Hargreaves R, Griffiths H, Faux J, et al.
Infection and immunological responses in
myeloma. Blood. 1991;76(Suppl 1):352.
Savage DG, Lindenbaum J, Garrett TJ.
Biphasic pattern of bacterial infection in
multiple myeloma. Ann Intern Med. 1982;
96(1):47-50. PubMed PMID: 6976144.
Costa DB, Shin B, Cooper DL. Department

of internal medicine, Yale University
School of Medicine, New Haven,
Connecticut 06520. USA.
Pneumococcemia as the presenting

feature of multiple myeloma AMJ. Hematol.
2004;77(3):277-81.

Posner MR, Berk SL, Rice PA.
Pneumococcal bacteremia diagnosed by
peripheral blood smear in multiple

myeloma. Arch Intern Med. 1978;138(11):
1720-1.

Maritz FJ, Joubert J. Haemophilus
influenzae lobar pneumonia  with
underlying multiple myeloma: A case
report. S Afr Med J. 1980;57(26):1098-100.
Barasch E, Berger SA, Golan E, Siegman-
Igra Y. Pneumococcaemia as a presenting
sign in 3 cases of multiple myeloma.
Scand J Haematol. 1986;36(2):229-31.
Miller MI, Hoppmann RA, Pisko EJ.
Multiple myeloma presenting with primary
meningococcal arthritis. Am J Med. 1987;
82(6):1257-8.PubMed PMID: 3111256.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Sarubbi FA, Gafford GD, Bishop DR.
Gram-negative  bacterial  pyomyositis:
unique case and review. Rev Infect Dis.
1989;11(5):789-92. Review.

PubMed PMID: 2682951.

Cuesta M, Bernad M, Espinosa A, Herranz
P, Martin Mola E, Gijén Bafios J.
Pneumococcal septic arthritis as the first
manifestation of multiple myeloma. Clin
Exp Rheumatol. 1992;10(5):483-4.
PubMed PMID: 1458700.

Berthaud V, Milder J, el-Sadr W. Multiple
myeloma presenting with Hemophilus
influenzae septic arthritis: Case report and
review of the literature. J Natl Med Assoc.
1993 Aug;85(8):626-8. Review.

PubMed PMID: 8371286;PubMed Central.
PMCID: PMC2568107.

Fukuzawa S, Ozawa S, Shimada K,
Katagiri M. Multiple myeloma complicated
with streptococcal endocarditis
successfully treated by mitral valve
replacement. Intern Med. 1994;33(1):13-7.
Bhatnagar SK, Segal S, Siddiqui A.
Hemophilus influenzae septic arthritis and
pneumonia in an adult as the first
presentation of multiple myeloma. Conn
Med. 1996;60(11):643-7.

PubMed PMID: 8979430.

Durupt S, Durieu I, Nove-Josserand R,
Dumontet C, Tognet E, Vital Durand D.
[Pneumococcal cellulitis  revealing a
myeloma]. Rev Med Interne. 2000;21(5):
464-5 (French).

PubMed PMID: 10874770.

Austein T, Kerstan H, Aue G, Schnieder I,
von Bloh J, Badge S. [First manifestation
of multiple myeloma as lethal streptococcal
sepsis]. Med Klin (Munich). 2006;101(11):
905-7 (German).

PubMed PMID: 17235478.

Renou F, Gerber A, Moiton MP, Ferrandiz
D, Yvin JL. [Pneumococcal septic arthritis
revealing a multiple myeloma). Rev Med
Interne. 2007;28(3):186-7.
Epub 2006 Nov 14. French.
PubMed PMID: 17141378.
Aue G, Austein T.
pneumoniae  sepsis  in
diagnosed multiple myeloma.
Hematol. 2007;82(9):858.
Bigaillon C, Pelletier C, Abdoulaye I,
Villevieille T, Ceppa F, Burnat P.
Pneumococcal meningitidis: A fatal
complication of myeloma. Ann Hematol.
2007;86(5):381-3.

Epub 2007 Mar 1.

Streptococcus
concurrently
Am J

Naderi et al.; IIMPCR, 6(3): 1-7, 2016; Article no.lJMPCR.22934

23.

24.

25.

26.

27.

28.

29.

PMID: 17333189 (PubMed - indexed for
Medline)

Sumrall A, Muzny C, Bell J, Dreiling B.
Pneumococcal septic arthritis as the initial
presentation of multiple myeloma. Int J Lab
Hematol. 2008;30(1):82-3.

DOI: 10.1111/j.1751-553X.2007.00930.x.
PubMed PMID: 18190474.

Kalambokis G, Theodorou A, Kosta P,
Tsianos EV. Multiple myeloma presenting
with pyomyositis caused by
community-acquired  methicillin-resistant
Staphylococcus aureus: Report of a case
and literature review. Int J Hematol.
200887(5):516-9.

DOI: 10.1007/s12185-008-0100-9.

Epub 2008 May 21. Review.

PubMed PMID: 18491205.

Ottaviani S, Kemiche F, Thibault M, Cerf-
Payrastre 1, Pertuiset E. Polyarticular
septic arthritis due to Moraxella canis
revealing multiple myeloma. Joint Bone
Spine. 2009;76(3):319-20.

DOI: 10.1016/j.jbspin.2008.09.015.

Epub 2009 Mar 14.

Yu SF, Lui CC, Pei SN, Liu JW, Cheng TT.
Unsuspected multiple myeloma presenting
as Escherichia coli infectious spondylitis: A
case report. Int J Rheum Dis. 2010;
13(4):e55-8.

DOI: 10.1111/j.1756-185X.2010.01558.x.
PubMed PMID: 21199454,

Riachy MA. Streptococcus pneumoniae
causing septic arthritis with shock and
revealing multiple myeloma. BMJ Case
Rep; 2011.

pii: bcr1220103664.

DOI: 10.1136/bcr.12.2010.3664.
PubMed PMID: 22694889;
Central PMCID: PMC3109758.
Chan JF, Hwang GY, Lamb S, Chan GS,
So JC, Leung SS, To KK, Li IW, Cheng
VC, Yuen KY. Pneumococcal native aortic
valve endocarditis with mycotic abdominal
aortic aneurysm, paraspinal and iliopsoas
abscesses and pneumonia revealing a
multiple myeloma. J Med Microbiol. 2011;
60(Pt 6):851-5.

DOI: 10.1099/jmm.0.028191-0.

Epub 2011 Mar 3.

PubMed PMID: 21372185.

Prinsen SD, Groot D, Oude Lashof AML,
Willems PC. Tuberculous spondylitis and
coincidental spinal multiple myeloma: A
case report. J Spine. 2013;2:148.

DOI: 10.4172/2165-7939.1000148

PubMed



30.

31.

32.

33.

Shahani S, Shahani L. Streptococcus
pneumoniae bacteraemia leading to the
diagnosis of multiple myeloma. BMJ Case
Rep; 2014.

pii: bcr2014204472.

DOI: 10.1136/bcr-2014-204472
Suwantarat N, Adams LL, Romagnoli M,
Carroll KC. Fatal case of Herbaspirillum
seropedicae bacteremia secondary to
pneumonia in an end-stage renal disease
patient with multiple myeloma. Diagn
Microbiol Infect Dis. 2015;82(4):331-3.
DOI: 10.1016/j.diagmicrobio.2015.04.011.
Epub 2015 May 1.

Daniel D, Kumar S. Rare Strain of Vibrio
cholerae Septicemia in a Patient with
Multiple Myeloma. Case Rep Crit Care.
2015;2015:596906.

DOI: 10.1155/2015/596906

Epub 2015 Jul 15.

Sexton DJ, Bartlett JG, Thorner AR.
Invasive pneumococcal (Streptococcus
pneumoniae) infections and bactremia. In:

Naderi et al.; IIMPCR, 6(3): 1-7, 2016; Article no.lJMPCR.22934

34.

35.

36.

Up To Date, Post TW (Ed.), Up To Date,
M.A. Waltham, (accessed on Jan 2015.).

Rodriguez-Créixems M, Mufioz P, Miranda
E, Peldez T, Alonso R, Bouza E. Recurrent
pneumococcal bacteremia. A warning of

immunodeficiency. Arch Intern Med.
1996;156(13):1429-34.
PubMed PMID: 8678711.
Fernandez Guerrero ML, Ramos JM,

Marrero J, Cuenca M, Fernandez Roblas

R, de Gorgolas M. Bacteremic
pneumococcal infections in
immunocompromised  patients  without
AIDS: The impact of beta-lactam

resistance on mortality. Int J Infect Dis.
2003;7(1):46-52.

PubMed PMID: 12718810.

Tunkel AR, van de Beek D, Scheld WM.
Acute meningitis. in: Mandell GL, Bennett
JE, Dolin R, (Eds.), Mandell, Douglas, and

Bennetts Principles and Practice of
Infectious Diseases, gt ed., Churchill
Livingstone Elsevier, Philadelphia;

Pennsylvania. 2014;1097-1134.

© 2016 Naderi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/12671




