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Severe Rhabdomyolysis Secondary to Adenovirus Infection

Daniel Tseytlin, DO and Sharon Maynard, MD
Lehigh Valley Health Network, Allentown, Pslaia

RODUCTION HEMODIALYSIS, CALCIUM and PHOSPHATE MANAGEMENT

© Rhabdomyolysis presents with weakness, myalgias, and dark urine. There * The pathogenesis of viral myositis is not well understood. Direct myocyte infection by the virus is one proposed mechanism, though © Despite aggressive volume resuscitation, the patient remained oliguric and hyperkalemic, and was initiated
IS severe muscle injury with extrusion of myocyte contents into the blood. visualization of viral inclusions on muscle biopsy is inconsistent.’ on hemodialysis (HD) on hospital day 2. His initial dialysis treatment consisted of 2 hours with a blood flow

» There have been several reports of viral myositis resulting in » In most cases, identification of the specific viral pathogen will not impact management or inform prognosis; thus, the benefit of rate of 200 ml/min and a dialysate flow rate of 300 cc/hr, against a 2 meg/L potassium bath and 2.5 mEq/L
rhabdomyolysis. The most common viral cause of rhabdomyolosis is serologic testing is uncertain. Oseltamivir is commonly used in the treatment of influenza, where it has been shown to reduce calcium bath. After 2 HD treatments, the patient remained hyperkalemic (K = 6.4 mEqg/L) and hypocalcemic
influenza, accounting for 33-42% of adult cases.'? Viral myositis causing symptoms, including myalgias.® However, case reports suggest oseltamivir is not effective in preventing or treating influenza- (Ca < 5.0 mg/dL) and was therefore changed to continuous veno-venous hemodialysis (CVVHD) on hospital
rhabdomyolysis have also been reported in children.? In viral myositis associated rhabdomyolysis, and may even contribute to the pathogenesis of muscle injury.®° day 4. He was maintained on GVVHD until the potassium normalized, and he was transitioned back to
causing rhabdomyolysis, CPK elevations can exceed 800,000 U/L.2* » The incidence of acute kidney injury among hospitalized patients with rhabdomyolysis is estimated between 13% and 50%.!"123 intermittent HD on hospital day 7. On admission the patient weighed 111 kg. His peak body weight was 118.5

» Adenovirus is a double-stranded DNA virus of the Adenoviridae family Nearly 4% of patients suffering acute kidney injury from rhabdomyolysis require hemodialysis,™ but the majority recover renal kg on hospital day 9, reflecting accumulated volume from fluid resuscitation. On day of discharge the patient
most commonly implicated in pediatric upper respiratory iliness. function.'s weighed 110 kg.

Uncommonly, adenovirus can cause encephalitis, meningitis, hemorrhagic » Predicting incidence and severity of renal impairment, need for renal replacement therapy, and mortality based on CPK level has * Qur patient developed severe hypocalcemia by hospital day 2, without signs of neuromuscular irritability.
cystitis, myocarditis, and rhabdomyolysis. been studied. In a study of critically ill patients with rhabdomyolysis, de Meijer and colleagues'® found a positive correlation between Initially, severe hyperphosphatemia precluded calcium supplementation for fear of exacerbating calcium-

» Only 2 cases of rhabdomyolysis from adenovirus have been reported in the degree of CPK elevation and of the incidence of acute kidney injury. However, other studies have shown neither the CPK level on phosphate precipitation. By hospital day 4, hyperphosphatemia resolved but hypocalcemia persisted, and oral
the literature.>® Adenovirus most commonly manifests as a febrile illness presentation'” nor the peak CPK level'"'*'* are predictive of the need for renal replacement therapy. supplementation with calcium acetate was initiated. This, together with positive calcium balance on CVVHD
with pharyngitis and cervical adenitis. » Hypocalcemia in rhabdomyolysis is due to movement of extracellular calcium into damaged muscle cells, and subsequent complexing (Prismasate calcium concentration 2.5 mkq/L), may have contributed to the development of hypercalcemia

© The diagnosis of viral myositis precipitating rhabdomyolysis is based with intracellular phosphate and soft tissue calcification.'® Low levels of 1,25(0H), Vitamin D and skeletal resistance to parathryroid on hQSpltal day 9_(Ca = 12.7 mg/dL). At this point, hIS qalmgm supplementation was dls_contlnued, and |
on characteristic clinical features, results of viral culture and PCR, and hormone may also contribute to hypocalcemia in this setting.'® Calcium supplementation is usually avoided unless hypocalcemia his dialysate calcium was changed to 2.0 mEg/L. His vitamin D 25-OH level was 7 and intact parathyroid
exclusion of other causes of rhabdomyolysis. is symptomatic to minimize the development of hypercalcemia during the recovery phase. Hypocalcemia should be treated with hormone 22.6. His serum calcium level peaked at 13.4 mg/dl, then gradually returned to the normal range

intravenous calcium if carpopedal spasm, tetany, or seizures develop. (See figure 1).

6 A ¢ Table 1. Laboratory Data Table 2. Major Causes of Rhabdomyolysis
Serum Parameter Day 1 Day2* Day3 Day4® Day 10 Day 17° Day 64° Category Specific Causes
_ _ Sodium (mmol/L) 125 | 124 122 129 139 136 137 * Crush syndrome o | . _ L | |
A 38-year-old African American male presented to the emergency Potassium (mmolL) | 47 | 73 | 67 | 64 | 43 | 42 i1 Traumatic - Highvottaos olectical iniury Adenoviral infection can lead to rhabdomyolysis with severe acute kidney injury. Respiratory viral panel should
department with a 4-day history ot generalized weakness, decreased Chioride (mmoliL) 29 | &2 iy 2 | 103 | 12 | 10 *_Prolonged immobilty be included in workup of rhabdomyolysis when no other cause is evident. Treatment includes supportive care,
appetite, subjective fever, chills, and diffuse myalgias to the point of impaired Bicarbonate (mmollL) | 17 20 26 23 24 24 26 | - Ao withdrawal intravenous fluid resuscitation, and renal replacement therapy. Continuous renal replacement therapy should be
. . . wrer . . Exertional ) . . iy
ambulation. The pat!ent did not repprt difficulty speaking or swa_llowmg. Two BUN (mmol/L) 10 -~ ” 13 ” 10 17 X gfnegggg NS considered in severe cases for management of severe electrolyte abnormalities and volume status.
and a half weeks prior to presentation he had erythema and drainage in his Creatinine (mg/dL) 504 | 579 | 850 702 | 652 | 952 1.32 = Disorders of glucogenolysis and glycolysis References
: - . . : , « Disord f linid metaboli -
left ey_e CO_nS|Stent with viral COnjunCthtlS- Several days Ia_ter he n_otlced CPK (U/L) 657,200 | 360,000 | 1,149,533 | 900,500 245 Genetic o M'ﬁgﬁh%rﬁd?ia|"3is£?§eﬁso'Sm 1. Singh U, Scheld WM. Infectious etiologies of rhabdomyolysis: three case reports and review. Clin Infect Dis. 1996; 22: 642-649.
that h|S urine was dal‘k and Of decreased V0|Ume. The patlent demed any Phosphorus (mg/dL) 14.4 >16 14.6 9.9 4.3 3.5 ¢ Influenza A & B 2. Tanaka T, Takada T, Takagi D, Takeyama N, Kitazawa Y. Acute renal failure due to rhabdomyolysis associated with echovirus 9 infection: a case report and review of literature. Jpn J Med. 1989; 28: 237-242.
— - 1: - - . : _ o C Kievi 3. Mannix R, Tan ML, Wright R, Baskin M. Acute pediatric rhabdomyolysis: causes and rates of renal failure. Pediatrics. 2006; 118: 2119-2125.
Stre_n_UOUS aCtIVIty’ pl‘OlOnged I_ranblllty’ Statln medlcatl(_)n USG, Selzure : Calcium (mg/dl') 0 <O <O <O 11.6 8.2 9.4 T ® Eggtsgﬁ-ge\l,rlmlsirus 4. Fadila MF, Wool KJ. Rhabdomyolysis seco:daryto influenzaain;,e(:}[/ion:acuase report and review oft:e literature. NAm J Med Sci. 2015; 7: 122-124.
aCt|V|ty, or ||||C|'t drug LISe. ReV|eW ()f Systems Was nega'l]ve f()r pareStheS|aS, lon. Calcium (direct) <2.24 24 6.7 nrectious ° Egigilgrgl:-ellusrgggilergmunodeficiency Virus 5. Meshkinpour H, Vaziri ND. Acute rhabdomyolysis associated with adenovirus infection. J Infect Dis. 1981; 143: 133.
. : N _ 6. Wright J, Couchonnal G, Hodges GR. Adenovirus type 21 infection. Occurrence with pneumonia, rhabdomyolysis, and myoglobinuria in an adult. JAMA. 1979; 241: 2420-2421.
peI‘I-OI‘al n_umbness’ and mUSC|e CrampSHe tOOk Losartan for essentlal Day 2 - hemodialysis initiated °Day 17 - hospital discharge, still dialysis-dependent *_Adenovirus 7. Naylor CD, Jl;vnikarAM,Witt NJ. Sporadic vire: miositis in two adults. l2‘MAJ.1987; 13711 819-821. - :
hypertenSK)n_ On phyS|Ca| exammahon, his blood Pressure was 1 50/ 82 "Day 14 - switched from HD to continuous renal ‘Day 64 - outpatient follow-up, off dialysis ¢ :eggfgg?rnffa 8. Dobson J, Whitley RJ, Pocock S, Monto AS. Oseltamivir treatment for influenza in adults: a meta-analysis of randomised controlled trials. Lancet. 2015; 385: 1729-1737.
. replacement therapy : e ny _ | _ 9. Gomes M, Muller K, Busch H, Uhl M, Kelly T, Huzly D, Peter HH, Walker UA. An unusual cause of acute rhabdomyolysis. Rheumatology (Oxford). 2006; 45: 643-644.
mmHg, heart rate was 85 beats per minute, temperature 96-30Fv and Oxygen Calci d Ph h Ti Body Temperature Deregulation | Malignant hyperthermia 10. Zulfigar M, Doshi P, Brainard A, Piko C. Oseltamivir inducing rhabdomyolysis in influenza A. J Investig Med. 2000; 48: 272A.
saturation 96% on room air. His weight was 117 kg. i aicium an OSpnorus vs. 1ime - h"a'f”ﬁ:; ”hea'igﬁgt'c syndrome 1. Melli G, Chaudhry V, Cornblath DR. Rhabdomyolysis: an evaluation of 475 hospitalized patients. Medicine (Baltimore). 2005; 84: 377-385.
. Hzgoﬁalergia 12. Holt SG, Moore KP. Pathogenesis and treatment of renal dysfunction in rhabdomyolysis. Intensive Care Med. 2001; 27: 803-811.
. . I L - - 16 3 € . : 13. Ward MM. Factors predictive of acute renal failure in rhabdomyolysis. Arch Intern Med. 1988; 148: 1553-1557.

Laboratory data C!urln_g Cqurse Of the patlent S.|”neSS are g|Ven Ir_] » o o “gﬁﬁgﬂ%ﬁ;ﬂ”%emsmoﬁc Disorders 14. Gabow PA, Kaehny WD, Kelleher SP. The spectrum of rhabdomzolisis. Medicine (Baltimore). 1982; 61: 141-152.
Table 1 He was In O||gur|C renal fa||ure DeSprte Unknown base“ne e = Metabolic Derangements o Diabetic ketoacidosis 15. Woodrow G, Brownjohn AM, Turney JH. The clinical and biochemical features of acute renal failure due to rhabdomyolysis. Ren Fail. 1995; 17: 467-474.

Nt " " NI - i " P o Pri d | insuffici 16. de Meijer AR, Fikkers BG, de Keijzer MH, van Engelen BG, Drenth JP. Serum creatine kinase as predictor of clinical course in rhabdomyolysis: a 5-year intensive care survey. Intensive Care Med. 2003; 29: 1121-1125.
Creatlnme hIS pres.entlng serum Creatlnlne was 504’ Wlth hyperkalemla’ ® - - | o Hg;[;rz)?%ramcr]?snrﬁ MSUTIEIENEY 17. McMaern GM, Zeng X, Waikar SJS.Arisk prediction score for kidneyfailuure or mortality in rhabdomyolysis. JAMA Intern Med. 2013;1¥3:y1821-18;8. by
hyperphosphatemla, and hypocalcemla. The serum CPK level was elevated 10 ©_Hyperthyroidism 18. Bosch X, Poch E, Grau JM. Rhabdomyolysis and acute kidney injury. N Engl J Med. 2009; 361: 62-72. | | | |
at 857,200 U /L (n orm al <3 51 ) H| S Urin alySI S Was p OSItIVG fOI’ prOtein ) & : g[bat[?r’ggs 19. l&:ﬁgzrgxzilﬁglr:efsé?cﬁi’rtl)—lléllj\fls_:'lfsgll\.ﬂﬁllﬂl?ii%a%;[:]?gg&gﬂo?g}; g; jaltered calcium metabolism in rhabdomyolysis-induced acute renal failure. Interactions of parathyroid hormone, 25-hydroxycholecalciferol, and 1,25-
and blood. Urine myoglobin was positive. The patient was diagnosed : o Drugs and Toxins e ONCS  ocaine, amphetamine :
with rhabdomyolysis and oliguric renal failure. In the setting of recent | o C * Snake and insect venom A PASSION FOR BETTER MEDICINE.™ 610-402-CARE LVHN.org
conjunctivitis symptoms and diffuse myalgias a viral panel was ordered and = p— Autoimmune Do it '
was positive for adenovirus. Other potential causes were excluded. Due to e _
hypel'kalemla, and Ollgurla he WaS |n|t|ated On hemOdlaIyS|S - Il—]an.ll—Janll}Jan.li'.'l-—Jan 25-lan  26-Jan 2}'—JanIIE—Jan.19—lan 30-lan 31—}an! 1-Feb | 2-Feb  3-Feb © 201 5 Leh|gh Va”ey Health NetWOrk = Lehlgh Valley
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